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The HY-‘/, fuel booster and transfer pumps that Hydro- 
Aire has produced in the last three years for aircraft and 


missiles will deliver 734,576 gallons ina single minute... 


.., and they are doing it right’now on Chance-Vought’s Regulus | & II; Fairchild’s Bull Goose: 
McDonnell’s Green Quail; McDonnell's F-101; Chance-Vought’s F8U-1, -2, and -3; Boeing's 
B-52; North American's F-100D; Lockheed’s F-104A; Douglas’ F5D; Convair’s B-58; and Avro’s 
CF-105. Whether your requirement calls for electric motor driven, hydraulic motor driven or 
turbine driven pumps; whether they must pump jet fuel, alcohol, LOX or water; the world’s 
fastest-growing manufacturer of airborne fuel booster and transfer pumps is at your service 


YD ROAIRE 


BURBANK, CALIFORNIA 
Anti Stud Braking Systems - Fue! 
System Controls - Pneumatic 
Controls + Actuation Systems 
Electronic Devices 








Producing Controls for Every 
Basic Airborne System 





DRONE and SMALL MISSILE SYSTEMS 












Research and Development at Rheem Aircraft Division has a record of 
achievement in the field of drone and small missile systems. 

The capability for complete “program management” is 

manifested in the list of current and completed projects 

and the areas of responsibility covered. 


DECOY SYSTEMS 


Conception 


Evaluation 


PENETRATION SYSTEMS 


Design 


Development 
SURVEILLANCE DRONE SYSTEMS 


Testing 





Production 


Rheem Aircraft is a division of world-wide Rheem Manufacturing Company 
which operates 17 plants in the United States...and with its associated and 
licensed companies operates 18 plants in 12 countries abroad. These extensive 
facilities coupled with Rheem's years of aircraft production experience pro- 
vide the capability for the quantity production of drone and missile systems. 


RHEEM MANUFACTURING CO./AIRCRAFT DIVISION 


11711 woodruff avenue, downey, california 


31 Engineers: Join Rheem in challenging technical work. 








AVIATION CALENDAR 





Sept. 8-13—First International Congress of 
the Aeronautical Sciences, Palace Hotel, 
Madrid, Spain 

Sept. 11-12—Annual Business Meeting and 
Conference, Northeast Chapter, American 
Assn. of Airport Executives, Municipal 
Airport, Worcester, Mass 

Sept. 15-18—Fall Meeting, American Rocket 
Society, Inc., Hotel Statler, Detroit 

Sept. 15-19—Annual Instrument-Automation 
Conference & Exhibit (International) In 
strument Society of America, Philade! 
phia Convention Hall, Philadelphia, Pa 

Sept. 22-24-1958 Convention of the Na 
tional Business Aircraft Assn., Bellevuc 
Stratford Hotel, Philadelphia, Pa 

Sept. 22-24-1958 Meeting, Professional 
Group on Telemetry and Remote Con 
trol, Americana Hotel, Bal Harbor, Mianu 
Be ach, Fla 

Sept. 23-25—Radio Technical Commission 
for Aeronautics, Fall Assembly Mecting 
Chamberlain Hotel, Old Point Comfort 
Ft. Monroe, Va 

Sept. 25-27—Fifth Annual National West 
rm Forum, American Helicopter Society 
Ambassador Hotel, Los Angeles, Calif 

Sept. 25-28—Air Force Assn. Annual Con 
vention and Airpower Panorama, Dallas 

Sept. 29-30—Mid-Year Conference, Airport 
Operators Council, Mayo Hotel, Tulsa 

Sept. 20-Oct. 3—National Acronautical 
Meeting, Society of Automotive Engi 
neers, Ambassador, Los Angeles, Calif 

Sept. 29-Oct. 3—Semi-Annual Meeting and 
Western Tool Show, American Society of 
lool Engineers, Shrine Exposition Hall 
Los Angeles, Calif 

Oct. 1-3—National Airports Conference 
University of Oklahoma, Norman, Okla 
Co-sponsored by American Assn. of Air 
port Executives and the CAA 

Oct. 4—Second Annual Awards Banquet 

(Continued on page 6) 
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IRE NATIONAL SYMPOSIUM 


Beyond the Specifications... ON TELEMETRY Sept. 22-24 


Miemi Beoch, Fia., Booths 
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the Total Engineering Story 


























Pressure Potentiometers, Type 76 
Series, measure absolute pressures 
of liquids or gases in ranges up to 
10,000 psi. Operate accurately un- 
der vibration of 1 inch double am- 
plitude from 2 to 22 cps, and 25 g 
from 22 te 2000 cps. Calibration 
Card with 63 data points is sup- 
plied with each instrument and in- 
cludes 3 runs for rising and falling 
pressures with and without vibration. 


Specifications tell part of the story. At Trans-Sonics, Inc., 
they are only the beginning. For each basic design, three 
volumes of evaluation tests are available containing thousands 
of individual data points. Essential information on perform- 
ance under temperature, vibration, shock and humidity is 
investigated, sifted out and recorded for easy reference 


This extensive data enables the user to quickly evaluate 
performance under new or unexpected environmental condi- 
tions. As a result, greater design freedom is possible and 
valuable engineering time is saved. Write to Trans-Sonics, 
Inc., Dept. 7, Burlington, Massachusetts, for Pressure 
Potentiometer Bulletin; or if you prefer, describe your operat- 
ing environment and quantitative information will be provided. 


TRANS-SONICS 


Precision Vransducers 




















iIRVO-SYSTEMS 





OF FORCE CONTROL 





With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 


From original idea to finished product — SARGENT. 


Hydraulic Pumps 
Hydraulic Motors 
Pneumatic Cylinders 
Pneumatic Valves 

Ball Screw Actuators 
Gear Actuators 

Gear Accessory Boxes 
Electronic Systems 


ENGINEERING CORPORATION 


SARGENT Manufacturing SARGENT 

FACILITIES including — BUILDS 

Research Machining & Grinding Servo-Systems 

Design Heat Treating, all types Hydraulic Systems 

Development Plating, all types integrated Packages 

Testing Inspection Hydraulic Actuators 

Qualifying Assembly Hydraulic Vaives 

Handard of Excellence Sage ee 

“GOOD WILL” is the disposition of > 


the pleased customer to return to the 
place where he has been well treated. 


- U.S. 


Supreme Court 





MAIN OFFICE & PLANT, 2533 E. FIFTY-SIXTH ST. 


HUNTINGTON PARK, CALIF. 
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General airview of Hayes facility at Birmingham, Alabama 

















COMMERCIAL AIRCRAFT 












Hayes is certified by Civil Aeronautics Administration under Agency 
Certificate No. 4232 for the following work on business and com- 
mercial aircraft : 
Airframe—Ciass 3, Crass 4, (No Limitations) 
Redio—Ciass 1, Crass 2, (No Limitations) 
instrument—Ccass |, Cass 2, CLass 3, (No Limitations) 
Accessory—C ass 1, Pumps, Wheels and Brakes, Oil Coolers, 
Landing Gears, Oil Regulators, Hydraulic Servo Units, Heaters. 
Propelier—C ass 2, Hamilton Standard, All Models. 
Limited Ratings: 
Redio—X Band Radar. 
instrument— Minneapolis-Honeywell Capacitance Quantity 
Gauges, Avien Capacitance Quantity Gauges, Lear BIA Attitude 
Indicator, Lear K4 Gyro Controller, Sperry Engine Analyzers, 
Bendix Engine Analyzers. 
Accessory—Propeller Governors — Hamilton Standard, All 
Models; Woodward, All Models. 
Magretic Particle and Penetrant Inspection 
Emergency Equipment—Life Vests, All Types and Models; 
Life Rafts, All Types and Models. 
The Hayes facility consists of 10 manufacturing bays 160 feet wide 
and 725 feet long, housing over 7,500 employees and doing a business 
volume-of over $50 million annually. Wide experience in repair and 
modification of planes for U. S. Air Force and the Army enables 
Hayes to process commercial planes for prompt delivery and at 
low cost. 


ENGINEERS .. . DESIGNERS 
MANUFACTURERS 
TECHNICAL PUBLICATIONS 
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PROVEN IN SERVICE 


In 1951, the dependable Sabre jet was proving itself daily in 


1951 Korean air battles. Development of the F86 is typical of the tre- 

mendous strides made by the aviation industry. 
North American F86E “Sabre” And keeping pace with aviation's growth, Rockbestos high tem- 
Jets help U.N. forces in Korea perature wire and cable has earned a proven-in-service reputation. 
ring up 14-1 kill ratio over Today many Rockbestos Aviation Wires, produced to the con- 
Russian. built MiG's tinually high standards of the aviation industry, are integral parts 


of the nation’s aircraft and missiles. 





Typical of the many Rockbestos Aviation 
Wires which cover a temperature range from 
257°F to 750°F is this Rockbestos HEAT- 
ZONE® — a 400°F wire for power, control and 
communication circuits made in accordance 
with MIL-W-7139A. It is ideal for general pur- 
pose aircraft wiring because it has excellent 


resistance to flame, moisture, gasoline, 
fungus, alcohol, grease, oil and hydraulic 
fluids. It has high dielectric strength and ex- 
cellent flexibility at low temperatures (—55°C). 





it is especially recommended for high im- | 


pedance circuits. 


For complete specifications on Heatzone and other Rockbestos aviation wires, write for 
catalog 56A. If you have a special requirement, please send us your specifications. 


| 
ROCKBESTOS PRODUCTS CORPORATION | 






NEW HAVEN 4, CONNECTICUT 


NEW YORK + CLEVELAND + DETROIT + CHICAGO + PITTSBURGH 
ST. LOUIS « LOS ANGELES » NEW ORLEANS + OAKLAND + SEATTLE 
i 





AVIATION CALENDAR 





(Continued from page 5) 

Society of Experimental Test Pilots, Bey 
erly Hilton Hotel, Beverly Hills, Calif 
Oct. 6-7—National Symposium on Extended 
Range and Space Transmission, spon 
sored by Institute of Radio Engineers and 
George Washington University, Lisner 

Auditorium, Washington, D. C 

Oct. 7-8—1958 Joint Meeting, Institute of 
the Aeronautical Sciences and Canadian 
\eronautical Institute, Chateau Laurier, 
Ottawa, Canada. 

Oct. 7-12—Sixth International Communica 
tions Convention, Genoa, Italy 

Oct. 8-10—14th Annual Aviation Spark Plug 
and Ignition Conference, Champion 
Spark Plug Co., Secor Hotel, Toledo 

Oct. 9-10—Ninth Annual National Noise 
Abatement Symposium, sponsored by 
\rmour Research Foundation, Hotel Sher 
man, Chicago, II). 

Oct. 13-15—ASME-ASLE Joint Lubrication 
Conference, Statler Hotel, Los Angeles, 
Calif. 

Oct. 13-15—14th Annual National Flec 
tronics Conference, Hotel Sherman, Chi 
cago, Ill. 

Oct. 15-17—Twelfth Annual Meeting 
Southeastern Airport Managers’ Assn 
The Palm Beach Terrace, Palm Beach 

Oct. 20-21—Fourth National Acro-Com 
Symposium, sponsored by Institute of 
Radio Engineers, Hotel Utica, Utica, 
N. Y. 

Oct. 20-22—1958 Annual Meeting, Assn. of 
the United States Army, Sheraton-Park 
Hotel, Washington, D. C 

Oct. 22-24—Fifth National Vacuum Svm 
posium, Sir Francis Drake Hotel, San 
Francisco, Calif. 

Oct. 23-25—1958 National Simylation Con 
ference, sponsored by Institute of Radi: 
Engineers Professional Group on Ele 
tronic Computers, Statler-Hilton Hotel 
Dallas, Tex 

Oct. 27—14th Annual General Meeting of 
the International Air Transport Assn 
New Delhi, India 

Oct. 27-28—East Coast Conference on Aero 
nautical & Navigational Electronics, h 
stitute of Radio Engineers, Lord Balti 
more Hotel, Baltimore, \id 

Oct. 30-31—1958 Electron Devices Meeting 
sponsored by Institute of Radio Engi 
neers, Shoreham Hotel, Washington 
2 << 

Nov. 6-7—Quarterly Regional Mecting 
Assn. of Local & Territorial Airlines 
Honolulu, Hawaii 

Nov. 6-7—Fifth Annual Meeting, Institute 
of Radio Engineers Professional Group 
on Nuclear Science, Villa Hotel, San 
Mateo, Calif. 

Nov. 6-7—National Specialist Meeting on 
Dynamics and Aeroelasticity, sponsored 
by Institute of the Aeronautical Sciences 
Texas Section, Texas Hotel, Ft. Worth 
Tex 

Nov. 10-13—11th Annual International Air 
Safety Seminar, Flight Safety Foundation 
in cooperation with Airways Moderniza 
tion Board’s National Aviation Facilities 
Experimental Center, Atlantic City, N. J 

Nov. 17-21—13th Annual Meeting and As- 
tronautical Exposition, American Rocket 
Society, Hotel Statler, New York, N. Y 
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Boots LIFE LOK — the 1400°F fastener 
with exceptional strengthened 
re-usability! 

LIFE LOK is the lightest weight high 
temperature nut available for aviation 
airframes today! LIFE LOK offers you 
lightness in weight plus the lowest 
height configuration and smallest space 
requirement of any high temperature 
aviation fastener! 

Secret of LIFE LOK’s exceptionally long 
re-usability is a revolutionary new stress- 
relieved locking feature. Out-of-round 
normalization is achieved through the 
use of unique stress-relieving cutaways 
at each ellipse apex 

Boots manufactures LIFE LOK in three 
materials to meet the needs of airframe 
assemblers: 347 FM for low strength 
1200°F applications A 286 for 
high strength 1300°F applications . 
and M 252 high nickel alloy for the 
1400°F ranges. LIFE LOK is tested and 
approved by the U. S. Navy Bureau of 
Aeronautics and the W.A.D.C. under 
Mill-N-7873 in accordance with Military 
Standard 20501 for 1200°F 

LIFE LOK is available in fixed 

floating and gang channel 
Miniaturized anchor nuts also available 
to meet new compact design needs 

We'll gladly send you our latest catalog 


BOOTS AIRCRAFT NUT CORPORATION 
NORWALK, CONNECTICUT 
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AEROJET 


for 


engineering 


services 


Tale m Otolalige, 


« Data Systems 


AEROJET-GENERAL CORP.,® 


A SUBSIDIARY OF THE GENERAL TIRE & RUBBER COMPANY 


Engineers, scientists — investigate outstanding opportunities at Aerojet. (Plants at Azusa and near Sacramento, Calif.) 
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Tomorrow's airborne weapon systems will be no more effective 

than their Mission and Traffic Control subsystems. Integrating ss. =e Ss SF 

independent in-flight systems into a coordinated avionic func- CCS 

tion represents a new and far-reaching sophistication in mili- 

tary electronics. >» >» The LMEE Department, with the unsur- 

passed support of General Electric research, can develop and G t Mw E w A L (36) E L E C T R | C 
produce all or any part of Mission and Traffic Control sub- 

systems plus their related support equipment. > > For bro- LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 
chure...“MISSION AND TRAFFIC CONTROL .. . sophistication FRENCH ROAD, UTICA, NEW YORK 

in military electronics,” write Dept. 8F. 





A DEPARTMENT IN THE DEFENSE ELECTRONICS DIVISION 
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ACOUSTICA research, in the exciting new field of ultrasonics, has developed a revolutionary fuel level 
sensor that operates on the ultrasonic principle. Accurate to better than 1/64 of an inch, it has proved 
of great value in the missile and aircraft industry. It is unequaled for level determination in LOX 
kerosene, nitric acid and exotic fuel systems. The new Acoustica sensor is safe as a child's toy—there 


is no spark or radiation hazard whatsoever, no glowing wires. it operates instantaneously, consumes 

only milliwatts of power, weighs less than any other sensor made — just one ounce for the probe 

and six ounces for the remote contro! unit. Combined with appropriate airborne computors, propellant 

utilization problems are greatly simplified. ¢ 
The Acoustica sensor is another example of Acoustica progress in ultrasonic research. Acoustica P 


is the largest manufacturer of ultrasonic systems for cleaning, processing and instrumentati@n.) , 
As the leader in the field, Acoustica can help you solve your problems in liquid level contol 
systems. Your inquiry will receive prompt and careful attention ' 


ACOUSTICA ASSOCIATES, INC., 26 Windsor Ave., Mineola, N. Y. * 11517 W. Jefferson Bivd., Culver City, Gailf 


: ' 0 


ACOUSTICA 


LEADER IN RESEARCH AND DEVELOPMENT OF ULTRASONIC SYSTEMS 
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Missile Ground Support | MOBILITY } 


ee ee a a 


ae e 


.« ota 


anmy PHOTO 


THIS PROJECT WAS MADE-TO-ORDER 


0” 


FMC has designed and produced more military-standardized 
tracked vehicles than any other company in America. So, 
when Northrop Aircraft, Inc., subcontractor to Raytheon 
Manufacturing Company on the Army’s new HAWK weapon 
system, needed a rugged mobile transporter-erector, they 
came to FMC. The vehicle had to be capable of operating in 
rough terrain, powerful enough to transport thre HAWK 


( 
| 
| 
missiles, and light enough to be air lifted by helicopter. | 
Northrop and FMC engineers worked out the design concept, | BZ (Bee 
| 
| 
! 
| 
! 
! 
\ 





FMC’S PROFILE 
OF EXPERIENCE: 











Multi-Purpose Vehicles 











FMC engineered and built the vehicle portion of the unit; 
and today this speedy carrier.is in production at FMC as 
part of the Army’s HAWK weapon system. 


With more than 17 years’ experience in the design and 
production of military equipment, FMC is prepared to handle 
your missile ground support equipment project — from con- 
cept to delivery — on schedule. Consult FMC at the initial 
stage of project planning. Contact us for more information. 








Shipping & Storage 


Prime Movers ° 
Containers 


























Launcher-Erectors Propellant Handling 
& Power Units Systems 
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Creative Engineers: Find stimulating challenge at F MC's Ordnance Division 


Putting !deas to Work 


Ordnance Division 
FOOD MACHINERY Missile Equipment Section 3-G 
AND CHEMICAL 
7110S COLEMAN AVENUE, SAN JOSE, CALIF. 


We FOOD MACHINERY AND CHEMICAL CORPORATION 








One of GPL’s ground speed and 
drift angle measuring equipments, 
AN/APN-81, provides basic input in- 
formation to computers which tell Air 


Force WB-50s exactly where they are 
every flight second 

GPL auto-navigators give an instan- 
taneous and continuous display: 
Ground Speed and Drift Angle; Wind 
Speed and Direction; Longitude and 
Latitude; Shortest Course-To-Destina- 
tion; Steering Signal To Pilot (or auto- 
pilot). 


The systems were developed for the 
Air Force (WADC). They are the re- 
sult of an achievement comparable in 
magnitude to the breaking of the sound 
barrier: GPL’s harnessing of the Dop- 
pler-effect to air navigation 

The benefits of these GPL systems 
extend to every area of flight. Their vast 
potential has just begun to be explored, 


round speed 
drift angle 


ANY TIME, ANYWHERE, ANY WEATHER 





One look and the pilot KNOWS. At a glance, he 
reads actual ground speed and drift angle, displayed 
on his flight panel — automatically, accurately, and 


continuously. 


How? Through the famous RADAN* family of 


CN eT 





GPL systems have behind them many millions of 
operational miles in transcontinental, oceanic and 
polar flight. RADAN systems herald a rew era of 


faster, safer, more economical civilian flight. 


self-contained GPL Doppler auto-navigators, recently 


released for civilian use. 


For civilian aircraft, RADAN systems mean pin- ; 
point navigation, reliability, savings in precious time t 
and fuel, a priceless margin of safety. In its-:wide and i 
growing applications for the military, RADAN pro- 
vides all these, and continuous velocity data as well. 


*Trademark 


ENGINEERS — GPL achievements have opened up some unusual research and development opportunitie 


. 


= 


GENERAL PRECISION LABORATORY 


RADAN is ready and available now to everyone. 


Gp. 


INCORPORATED, Pleasantville, N. Y. 


> Personnel Manager. 
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PERFECT SURFACE...EXTREME HARDNESS...LOW COST 
—all thi d ith hire! 
| J all this and more, with LINDE Sapphire! 
F : To assure dependability under the most severe conditions 
? tiny valve poppets and seats of pilot relief valves for space 
¥ wi=lal dl oie ela am ol litm ol ae a dali ie] 421 am @islaligelMeldcMailele(-ihigelir 
LINDE Sapphire. LINDE Sapphire was selected over other 
materials for this critical use because of its perfectly 
e ale] ese i i ace l a cMcd G102) cal oi ale | ge latest Pmelale Ma -tlelih ath mlel a ae) 1 
, @liil TairelehGelaticle |< Mlela-MEa-t ti tiolaldol lel aeldcoltiola Mee lile |i lel 
‘ deliveries trom LINDE 
Amogg other propertic f LINDE Sapphire ore |zer¢ 
ao a 7 ele ée)T)) "Mare [dctobMe lig -talelialee lM -alsh ZelicleMRl-laalolcigeLitig-s Melle ie. 
“6 / \ high melting pe nt of 204C C. LINDE Sapphir Li ge lab 
i , norent ma bys ear or re ’ P P i+ metnrl 
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New—from Timken Company Research... 


a thru-hardening steel 


a carburizing steel 


..-for bearing and aircraft use 
at temperatures up to 600° F. 


O meet the increasing temperatures of jet and 

rocket craft, The Timken Roller Bearing Company 
has developed two new low alloy steels with high 
recovered hardness and good resistance to tempering 
for operation up to 600°F. These steels are especially 
suited to anti-friction bearings as well as other aircraft 
and missile uses. They have been thoroughly tested 
under simulated service conditions and are available in 
the form of seamless tubing, bar stock, bars and billets, 
and ball or roller wire. 
The thru-hardening steel— Timken TBS 600 steel—has 
a recovered hardness of 59 Rockwell C measured at 
room temperature after holding 500 hours at 600°F. 


SPECIALISTS 


Hot hardness at 600°F. is 56 Rockwell C which is 
extremely high for a low alloy steel. 

The carburizing steel— Timken CBS 600 steel —exhibits 
a hot hardness of 56 Rockwell C and a recovered hard- 
ness of 61 after 500 hours at 600° F., at the 1% carbon 
level. Corresponding hardness for the core is 55 and 58 
Rockwell C. Both steels contain less than 5% alloy- 
ing elements. 

TBS 600 and CBS 600 can be machined and heat 
treated in practically the same way as their normally 
used counterparts. For more information call or write: 
The Timken Roller Bearing Company, Steel and Tube 
Division, Canton 6, Ohio. Cable address: ““TIMROSCO”, 


Fine 
Alloy 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 


15 





s 


3 way to design Arrowhead has concentrated 


ry 


Condion MUtling SyAteMd — we Vr 


Sn Si ) 


these factors 


PRODUCT TIE-ROD GIMBAL JOINT PIN JOINT 


“TENSION MEMBER Struts and linkage Gimbal ring 
ENVELOPE SIZE _ | Smallest Largest Medium 
__ WEIGHT | Low ___ Heavier Low 
PRESSURE DROP | __ Approx. 7x AP St. Tube Approx. 3xP St. Tube _ Approx. 2V2xAP St. Tube 


Pmt , Aneul ' Movement in one plane only 
on deacttoan en é om sane Absorbs load on axis 
in all directions in.all directions perpendicular to deflection. 


Side pin hinge 


FLEXIBILITY 
= aeeres 
DEFLECTION FORCE | ___ Lowest [a Low 

















The relationships above will vary with combined factors of temperature, pressure and size 
A fourth tension device — Arrowhead braided bellows— was not compared because of the wide variation in its characteristics according to its lengt 


Arrowhead tie-rods, gimbal joints 
and pin joints are available in all . - 
meet the most stringent aircraft : 


requirements. 
PROD woTTs Division of 


Write for complete information and 
© JO" COMP f Federal-Mogu!-Bower 


technical data. ae ~ 
2330 Curry Street, Long Beach, California SOT 4 








every need for air-borne air data... 


Honeywell’s latest Air Data Computer 


This model weighs only 43 pounds, occupies only .98 cubic feet, yet supplies 40 


different outputs across 14 parameters. Modular construction makes it adaptable to 


a variety of output and package requirements. 


Fe ainre 





Simplified: unique computing cir- 
cuitry and functional integration 


Serviceable: independent modular 
construction 


Reliable: complete transistorization 
and utilization of field tested trans- 
ducers and components. 


Sensitive: responds to less th 
foot deviation at sea level 


Accurate: equal to laborarory 
mentation 

Flexible Outputs: porentiomerters, 
synchros, switches, digitizers, electri- 
cal rate signals, 


Honeywell 
| Military Products. Group 


Self Test: 
nal signal drives 


aeter c \ es 


For more information and specificat on 
details, write Minneapolis-Honeywell, Aero 
Division, Dept. AW-9-142, 2600 Ridgway 
Road, Minneapolis 13, Minn, 
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@ Using this “building block” construction, Vickers 
Constant Speed Drives are assembled to exact 
requirements from the abundance of Vickers 
standard and proven components. Practically any 
characteristics you need can be quickly adapted 
to the existing Vickers product mix. These include: 


FREQUENCY CONTROL 
+ 3% with hydraulic control 
+ 0.1% with electronic control (or better if desired) 
VERSATILITY 
1 to 75 hp with standard hardware 
Flexibility of package shape and location 
HIGH EFFICIENCY 
Volumetric efficiency of either pumps or hydraulic 
motors is 96% at 3000 psi. This together with 
optimum matching of components results in very 
high system overall efficiency. 
MINIMUM WEIGHT 
Significant optimization engineering can be 
applied to your system design considerations 
from similar Vickers application experience. 
OVERLOAD CAPACITY 
Depending upon system requirements, overload 
capacity of from 120% to 200% can be provided, 


For further information, write for Bulletin SE-100. 
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SPEED DRIVES 


for 400 cycle A.C. electrical systems 


Frequency control + 0.1%. Uses electronic 
frequency controller to regulate pump dis- 


: | PRESSURE FROM UTILITY MOTOR 
placement. System pressure is function HYDRAULIC SYSTEM \ 
of load. & —_ a | 
ALTERNATOR — 
FIXED Frequency control + . Uses load sensi- denne 
DISPLACEMENT tive system to match infinitely variable 
MOTOR electrical load. System pressure is constant, - _—— 4 
flow demand is load dependent. RETURN TO UTILITY 
COMED teehee bene HYDRAULIC SYSTEM RESERVOIR Pn 
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Frequency control + 0.1%. Uses electronic 
frequency signal to trim hydraulic flow 
control. System pressure is constant. 








Fr control + 3%. Uses hydraulic flow 
control only. System pressure is constant. 
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Frequency control + 3%. Uses hydraulic flow 
control to supply single or dual motors de- 
pending upon load variations. System pres- 
sure is constant. 
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EDITORIAL 





A Decade of Farnborough 


It is just ten years since Farnborough Airdrome be 
came the showcase for the British aviation industry and 
the Society of British Aircraft Constructors flying dis- 
play crystallized into its present format. With the roar 
of the turbojets and rockets of 1958 vintage aircraft 
still ringing in our ears and the warm hospitality of the 
striped caravans a pleasantly fresh memory, it seems 
appropriate to look back over the decade-long history 
of this remarkable aviation tradition and the industry 
it serves. . 

Main purpose of the show is to sell aircraft abroad. 
Export sales are the lifeblood of the British economy. 
In this vital area the British aircraft industry has made 
a significant contribution during the Farnborough 
decade. It is now heading for the largest export sales 
in its postwar history with a total close to a half billion 
dollars in sight for 1958. This compares with about 
$325 million in export sales for 1957 and is about five 
times the foreign sales volume of 1948 when the fanfare 
began at Farnborough. 


Excellent Aerobatics 


In addition to foreign sales, the show produces some 
of the finest flying ever seen. The individual virtuosity 
of the post-war crop of British test pilots exhibiting their 
new prototypes is a sight that Farnborough spectators 
will never forget. 

This year was no exception in the flying department. 
The black Hawker Hunters flown by pilots of the Roval 
\ir Force 111 Squadron performed a precise aerial strip 
tease hatched by the fertile brain of their commander, 
Squadron Leader Roger Topp. Beginning with a per 
fect tight formation of 22 planes 111 Squadron executed 
two loops without altering their formation an iota. Then 
the strip tease began with six planes peeling off while 
the remainder went into a tight V and did a pair of 
formation rolls followed by another peel off of seven 
planes. This process continued until a bombburst 
maneuver peeled off the final four surplus planes leaving 
the squadron stripped to its famous five plane acrobatic 
formation that completed the routine made famous at 
the Paris air show last year. It was a most original and 
precisely flown operation. 


Helicopter Ballet 
Also outstanding was the helicopter ballet flown by 
a quartet of Westland’s pilots before the delighted eves 
of Mr. Igor Sikorsky on whose designs the Westland 
products are based. Ranging from the huge skeleton 
of the Westminster to the relatively tiny five passenger 
Wigdeon, the Westland quartet traced an intricate 
ballet of maneuver across the airdrome. Particularly 
lively was the performance of the turbine-powered Wes 
sex whose pilot twice went over around the top of a 
loop. The LABS bombing maneuvers of the huge Avro 
Vulcan delta wing bomber and the Handley Page Victor 

were also sights not soon to be forgotten. 
\s our European Editor David Anderton has reported 
on p. 26 there was an air of sober reflection at Farn- 
borough 1958 in contrast to the enthusiastic salesman- 
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ship of earlier years. While the British aviation indus 
try is now harvesting the crop of record export sales 
sown in the early 1950s, it is facing some grave problems 
in the future. It is obvious now that the British gov- 
ernment swallowed too quicky the myth that guided 
missiles would quickly make all the manned aircraft 
obsolete. Although we initially made the same mis 
take, a more realistic policy has prevailed in U.S. military 
aircraft development for the past few years. But in 
Britain this reappraisal has not yet taken place although 
for economic reasons there may be no other choice than 
trying to wait for missiles to achieve operational reliability. 
Britain's first generation of missiles, primarily air to air 
and ground to air, do not seem headed for any significant 
export volume. The British missiles now coming into 
production and service are technically a generation be 
hind and are not likely to compete successfully with the 
generation of atomic-tipped missiles now in early opera 
tional use with the U.S. Army and Air Force 

There is another generation of British gas turbine- 
powered transports nearing completion in prototype form 
including the Vickers Vanguard, Handley Page Herald, 
and Armstrong Whitworth Argosy 

But there is as yet no indication that any of them 
will come anywhere near matching the record sales run 
of the Vickers Viscount, Rolls-Royce Dart combination 
Beyond this crop of transport prototypes is another 
group of new jet transport designs. But it is far too 
early to assess their commercial sales prospects now. 
There is no doubt, however, that the financial plight 
of airlines around the world is going to pose a serious 
sales problem for British products just as it is casting 
a cloud on the future order books of Douglas, Lockheed. 
Boeing and Convair 


Logistics Lessons 
It seems a pity, with the mobility lessons of Suez and 
Lebanon so plain, that there still is no real effort to 
build a British military aerial logistics system based on 
the new generations of gas turbine-powered transports 
that could so easily be available. British military power 
is bound to suffer severely in the future from this peren 
nial neglect of modern air transport. This is an area 
in which our own military planners have not displayed 
any shining brilliance but our neglect is one of degree 
which still leaves us with considerable airlift capability 
rather than the almost total neglect that characterizes 
British military transport policy 
There is little doubt, looking back over the past ten 
vears that Farnborough has done a superb job as th 
showcase for the British aircraft industry. But a show 
case can only perform its function when amply. filled 
with salable goods There is little doubt that the 
British aviation industry will have to tax its technical 
ingenuity, financial resources and production capacity 
to the utmost in the critical years now upon it in order 
to keep the Farnborough showcase as well stocked with 
exportable products in the next decade as it was in the 
last. 
—Robert Hotz 
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NAVTAC: “Pipeline” to a happy landing 


The uniqueness of the new NAVTAC en route navigation 
and instrument landing system by Stromberg-Carlson is in 
its combination of functional modules. 

The NAVTAC equipment is an assembly designed to pro- 
vide high-performance aircraft with the TACAN naviga- 
tional aid, plus marker beacon receiver, glide slope and 
runway localizer for instrument landing situations. 

The entire system is packaged in a compact unit only 5” 
high, 1044” wide, 22” deep, and weighing only 47.5 lbs. In- 
dividual modules can be separated up to distances of several 
feet without any adverse effect on performance. 

The equipment is designed to meet the rigorous environ- 


ment of the high-performance aircraft of today and tomor- 
row. Its operating ambient temperature range is —60 to 
+125 degrees C. at altitudes up to 70,000 feet. Widespread 
use of semiconductors in the ILS receivers and TACAN cir- 
cuitry means high reliability, small size and low power con- 
sumption. 

Included in the design is the capability of performing 
complete preflight confidence tests with the use of a small 
auxiliary test set. 

Complete technical details on the NAVTAC system are 
available on request. 

There is nothing finer than a Stromberg-Carlson® 


STROMBERG-CARLSON 


sc A DIVISION OF GENERAL 


‘$: 1461 N. GOODMAN STREET 


O, 


OYNAMICS CORPORATION 


* ROCHESTER 3, N. Y. 


Electronic and communication products for home, industry and defense 

















WHO'S WHERE 





In the Front Office 


Hector Font Viale-Rigo succeeds Col. 
Antonio Briceno Linares as president, LAV, 
The Venezuelan Airline. 

W. J. Pattison and Harry Wetzel, vice 
presidents, The Garrett Corp., Los An- 
geles, Calif. Mr. Pattison will be in charge 
of sales for the AiResearch Manufacturing 
Divisions, Los Angeles and Phoenix; Mr. 
Wetzel continues as manager of the 
\iResearch Manufacturing Division 

H. J Chase, vice president-maintenance 
operations, and D. O. Wood, vice president- 
engineering and research, Lockheed Aircraft 
Service, Inc., Ontario, Calif. 

Everett M. Patterson, vice president- 
industrial and defense sales, Bulova Watch 
Company, Inc., Jackson Heights, N. Y. 
Mr. Patterson continues as president and a 
director of Bulova Research and Develop- 
ment Laboratories, Inc 

Air Vice-Marshal Glynn  Silyn-Roberts 
will become Royal Air Force’s Director- 
General of engineering. Air Commodore 
Maxwell Perkins will replace Vice-Marshal 
Silyn-Roberts as the Bomber Command's 
Senior Technical Staff Officer. 

Clyde Skeen, assistant general manager, 
Systems Management Office, Boeing Air- 
plane Co., Seattle, Wash. J. O. Yeasting, 
vice president-finance, assumes Mr. Skeen’s 
former duties as controller; Carl E. Dillon 
will assist Mr. Yeasting as assistant con- 
troller. Also: Ben Wheat, director of 
finance, Wichita Division; C. R. Bumgard- 
ner, Jr., succeeds Mr. Wheat as Transport 
Division controller, Seattle. 


Honors and Elections 
Dr. John F. Victory, The National Ad- 


visory Committee for Aeronautics’ Execu- 
tive Secretary and its first employe, has 
received the Committee’s highest award, its 
Distinguished Service Medal. 


Changes 


R. M. Osbom, project engineer, Auto- 
netics Division of North American Avia- 
tion, Inc., Downey, Calif 

Dr. Martin J. Gould, chief of electronics 
research, Bell Helicopter Corp., Fort Worth. 

Walter Clark, manager, The Garrett 
Corp.'s Air Cruisers Division, Belmar, N. J 

Raymond A. McElvogue, propellant plant 
manager, Longhorn Division, Thiokol 
Chemical Corp., Marshall, Tex. John H. 
Sims succeeds Mr. McElvogue as chief en- 
gineer, Rocket Engineering Department 
Also: John T. Kerr, chief product engineer, 
Rocket Engineering Department, and H. C, 
Havron, chief, Quality Control Department 

James H. Reid, chief engineer, Subsystems 
Division, Servomechanisms, Inc., Hawthorne, 
Calif 

Mervin Bagan, assistant to the president, 
Los Angeles Airways, Inc., Los Angeles, 
Calif. Mr. Bagan was formerly associated 
with the Civil Aeronautics Board 

David S. Haxton, general superintendent- 
manufacturing, Rocketdyne, a division of 
North American Aviation, Inc., Canoga 
Park, Calif. 
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INDUSTRY OBSERVER 


P Soviets are developing a 75-mi.-range air-to-air interceptor missile that 
operates as a beam rider until it reaches the vicinity of its target. Missile 
apparently is guided on final leg to target by an internal homing device 


> Reaction Motor’s XLR-99 liquid rocket engine for North American 
Aviation’s X-15 high-altitude research aircraft is now on the test stand at 
Edwards AFB, Calif., rocket base. 


P Soviet pilots are performing toss bombing maneuvers without the aid 
of any type of autopilot or special bombing system, according to Russian Air 
Force journals. Pilots are given an initial point over which to fly plus a 
heading. to follow and then must perform a very precise pull-up maneuver 
and release their bombs at the proper instant to achieve accuracy. 


> New single-place 65 hp. lightplane built by Schweizer Aircraft Corp., 
Elmira, N. Y., (AW June 23, p. 15) has shown excellent performance in 
early flight tests, including takeoff in approximately 75 ft. Plane is capable 
of “football-field” type operation, features a Schweizer 1-26 sailplane wing 
with spoiler system. Indications are that the new lightplane may be the 
first of a family of powered, low-cost aircraft planned by Schweizer to 
supplement its sailplane production. On the drawing boards is a light 
cargo type designed around a 320 hp. Lycoming engine. 


> Mooney Aircraft Co. is flying a prototype Mark 20B with a 250 hp. 
engine and plans to have the new aircraft in production by next summer. 
Latest in the Mark 20 series, the 20B is in the 200 mph. class, has a range 
of over 1,000 mi. and probably will sell for $15,200. Engine is a 


Lycoming 0-540. 


> Russians are employing a second complex for launching intercontinental 
ballistic missiles to the east of the present Kapustin Yar facility (AW Oct. 21, 


p- 26). 


© Strategic Air Command reportedly is interested in establishing monorail 
systems to carry personnel and supplies between its dispersed bomber and 
fighter sites. 


P Sales battle between Lockheed F-104 Starfighter and Grumman F11F-1F 
Super Tiger to Japan is continuing even though Japanese Defense Agency 
says the decision to purchase the Super Tiger is firm. Lockheed’s latest unit 
price, reportedly for the day fighter version of the F-104, is $755,000. Grum- 
man has quoted a lower price for an all-weather Super Tiger. 

PU. S. soaring experts believe Russians are making a concerted effort in 
the design of high-performance gliders in an effort to capture the leadership 
in this feld. Members of the U.S. team participating in the recent inter 


national soaring meet in Poland noted that the Russians flew borrowed 
sailplanes, warned “wait until 1960.” Although it is not generally realized 
most of the important sailplane height and distance records are now held 


by the U. S. 


> First zero launch by Air Force of a North American F-100 was made 
recently from Edwards AFB, Calif. Pilot for the flight was Capt. Robert 
Titus. Previous zero launches with the F-100 were made by North 
American engineering test pilot A. W. Blackburn. 


> Sud Aviation is designing a new, large turbine-powered helicopter. 


> North American Aviation has awarded a subcontract to the John J. 
Foster Manufacturing Co., Costa Mesa, Calif., for honeycomb structures 
for the B-70 Mach 3 bomber project. 


> Navy plans construction of a $10 million assembly facility for the Polaris 
fleet ballistic missile at the Naval Ammunition Depot, Charleston, S. 


Construction is scheduled to begin this fall 
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which of these 


nine missile hydraulic 


power problems 
face you today ? 





weight and space Eastern hydraulic power units 
are made of miniature high-speed gear pumps, close- 
coupled directly to performance-tested electric motors. 
Even when components are added such as reservoir, 
_expansion-relief valve, expansion bellows, adjustable 
*pressure-regulating valve, check valves — total weight 
is under 5 pounds, size only 7%” x 24” x 74” (Eastern 
unit illustrated used as example). 


high temperatures Most Eastern units normally 
operate at temperature range of —67°F. to +220°F. 
Higher temperature limits are no problem. 


reliability The necessity for high performance and 
reliability in executing commands of the guidance 
system, makes hydraulic systems a vital link in per- 
formance. Eastern systems have gained the reputation 
for outstanding reliability under extreme environ- 
mental conditions when operating at high speeds. 


high-speed power take-off Eastern gear pumps 
aulisiaam with speeds of 24,000 RPM permit direct drive by 
main power source. 

complicated, heavy plumbing Running lines from 
power unit to remote areas can be eliminated by using 
individual self-contained hydraulic power units at 
each point. You gain maximum flexibility, simplicity, 
reliability, while removing more weight in plumbing 
than you add in power packs. 


compromised accessory performance When all 

M@iUs1M4Um accessories adapt the 3000 PSI main system pressure 
by means of power-wasting, heat-producing, pressure- 
reducing valves, performance suffers. Eastern units 
offer individually selected hydraulic fluids and pres- 
sures to give optimum performance to each accessory 
in the system. Eastern units have capacity to 1.5 
GPM at pressures to 3000 PSI. 


Eastern Aviation Bulletin 350 provides a wealth of performance 
data. Request your personal copy today. 
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fluid contamination System cleanliness is insured 
‘at;}8am by a sealed system and continuous filtering of pump 
discharge. 
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PROBLEM 


runaway costs Eastern uses standard mass-produced 
components, arranges them to match your space, to 
give you a custom design with minimum development 
expense. 


divided responsibility Eastern welcomes the op- 
portunity to develop components or complete missile 
subsystems in hydraulic power, electronic cooling and 
refrigeration, and pressurization. Design and manuvu- 
facturing responsibility from one experienced source 
is your assurance of dependable performance. Write, 
phone, wire for complete information. 


Model E/HS 105, Type 200 
is typical of Eastern space- 
saving design. it supplies 
hydraulic power to four ac- 
tuetors in a serve mecha- 
nism driving missile radar 
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European Missile Facilities 


Facilities for the production of advanced missiles and 
uircraft for NATO countries will be established in Europe 
ind financed by the Defense Department if present plans 
are carried out. 

\ European delegation is expected to visit the U. S. in 
the near future to inspect production facilities and meet 
Pentagon officials in conferences in an effort to determine 
which tvpes should be produced in Europe. Among the 
countries that will be represented in the delegation are 
Holland, West Germany, France and Italy. The U.S. 
will supply technical assistance in the construction of 
facilities and organization of production. 


Abandoned Attempt 


Efforts to publish a book and magazine article report- 
ing to the general public, within bounds of security, the 
basic contents of the Gaither Report have been aban- 
doned. The report remains classified “White House ‘Top 
Secret” and is not available even to those with ordinary 

l'op Secret” and “Q” security clearances. 

Che report tells in great detail what the military, eco- 
nomic, technological, ideological and subversive threats 
of Soviet power are and what the U. S. must do to meet 
them. Some members of the Gaither Committee which 
prepared the report have strongly indicated that the basic 
information must be disseminated to the public if the 
U.S. is to take the necessary steps for survival. 


Willing Candidates 


’ 

Defense Department is having difficulty in finding a 
willing top-level candidate to fill the post of Durector 
of Defense Research and Engineering, scheduled to be- 
come the Defense Secretary's principal assistant on scien- 
tific and technical matters under present reorganization 
plans. Several persons already approached have declined 
Administration may turn to Roy Johnson, possibly asking 
him to wear two hats, staining his present post as head 
of the Advanced Research Projects Agency. 


Airport Aid Outlook 


Despite veto of the Federal Aid to Airports bill and 
the Administration’s desire to phase out the program, 
chances are good that the next Congress will again 
approve expansion of the program or increase funds 
for this purpose. The program not only has strong Con- 
sressional backing, but has enthusiastic support from 
influential civic organizations throughout the country 


Space Proposal 


U. S. proposals for international cooperation in the 
exploration of outer space are being finalized under State 
Department supervision before presentation at the next 
session of the United Nations General Assembly. 

Henry Cabot Lodge, U.S. representative to the U.N., 
said in Chicago last week that the President had in- 
structed him to formally present the plan which is de- 
signed to benefit the world’s entire population. The 
State Department here said proposals had been under 
consideration since the first of the vear and that the pro- 
gram would include detailed plans for international coop- 
cration on such projects where new space knowledge 
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could be applied to medicine, communications, trans 
portation and weather 

The program is being prepared by a little-known “un 
official committee”’ of top government officials working 
under State Department auspices. 


Atoms Conference 


Results of the first week of the United Nations “Atoms 
for-Peace Conference” in Geneva have bolstered the 
hopes of Atomic Energy Commission officials here for 
effective future cooperation between the U. S. and Russia 
in developing thermonuclear power 

Russian and U. S. scientists have joined scientists of 
44 other nations in a realistic discussion of their work to 
develop an economic thermonuclear power plant he 
conference, which ends Sept. 13, has scheduled 77 sepa 
rate aspects of peaceful atomic research 
from health to the production for power. AEC officials 
sav the cooperative attitude prevailing during the first 
week has brightened prospects for effective cooperation 
in the future 


sessions on al! 


Election Prospects 


Prospects look good for most U.S. senators facing 
re-election this November who have been 
thon matters These include 

@ Sen. Stuart Symington (D.-Mo.), former Secretary of 
the Air Force and a member of Armed Services Commit 
tee, is considered the likely Miss 
Hazel Palmer, attorney and former national president of 
the Business and Professional Women’s Club, the Re 
publican candidate 

e Sen. Henry Jackson (D.-Wash.), chairman of the Joint 
Atomic Energy Subcommittee on Military Applications 
and a member of the Armed Services Committee, is 
expected to win easily over his Republican opponent, 
William Bantz, former prosecuting attorney of Spokane 
e Sen. Frederick Payne (R.-Me.), a member of the Senate 
Commerce Aviation Subcommittce, is in a close race with 
Maine’s Democratic governor, Edmund Muski« 

e Sen. John Bricker (R.-Ohio), ranking Republican mem 
ber of Senate Commerce Committee, is generally consid 
ered to have the advantage over Stephen Young, former 
congressman 


ALPA-American Dispute 


Airline pilots are not expected to give 
in their dispute with American Airlines despite criticism 
last week in an Emergency Board's report to President 
Eisenhower that the Airline Pilots Assn. group had made 
only one significant “but belated’ proposal 
against certain company proposals which increased its 
offer to the pilots. The Board, which concluded hearings 
Aug. 8, recommended a continuance of bargaining be 
tween the two negotiating committees. Last week, it told 
the President that progress in the negotiations had been 
“unsatisfactory” and charged the pilots with making a 
set of demands greater than had made known to eithe: 
the Board or the company. Stating that there had been 
no realistic bargaining of the issues involved, the Board 
recommended that hearings be dropped and that negotia 
tions between the company and the pilot group be 
sumed in “an atmosphere devoid of mutual 
picion ; —Washington staff 


ictive in Avia 


winner in a race with 


much ground 


counter! 


sus 








AVIATION WEEK, September 8, 1958 





25 








West Coast Branch Office: 1508 Centinela Ave., inglewood 3, Calif. @ REFRIGERATION-TYPE COOLING ¢ PRESSURIZATION-DEHYDRATION 





A Research Project of Dr. Harry Nyquist, 
. . . ° . . CURRENT STAVID 
Senior Scientist, Stavid Engineering, Inc. anemia sade. 


Dr. Nyquist is a pioneer in advanced areas of electronics such as Information Theory Airborne Search, Bombing and 
and circuit noise, and is credited with nearly 150 patents in the field of communi- Teriin Clearance Reader 
cations. He is now contributing his exceptional! analytical ability to Stavid’s work 
m Pe” Tl s “ “ 2 aa Radar-infrared Airborne 
on a far reaching anti-missile system. Men like Dr. Nyquist are typical of Stavid’s Fire Control System 
outstanding scientists and engineers who are working on advanced concepts... 
Missile Beacon 
years ahead of actual systems development. 
Telemetering System 
In Stavid’s objective engineering atmosphere, scientific, development and Missile Guidance Systems 
manufacturing teams are producing a wide range of electronic systems for all 
one “ : ‘ “uae” Anti-Aircraft Subminiature 
branches of the military. Typical of such projects is the REGULUS missile command Fire Control System 


guidance system, designed, built and maintained in operational status by Stavid. 
High Power Air Search Radar 


&S TAVID Engineering, Ine. Prise, new sersey 
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HANDLEY PAGE VICTOR heavy bomber appears in new version fitted with aerial refueling probe protruding from above the cockpit 
and larger slipper fuel tanks added to both wings. 


Air Pace 


surface weapon intended to increase the 
striking power and decrease the vulner- 
ibility of Bomber Command's fleet of 
V-bombers. 

Shown in model form, as an acro- 
dynamic test vehicle and as a mockup 
version flown under the belly of a white 
dclta-winged Avro Vulcan, the Standoff 
bomb—code-named Blue Steel in the 
now obsolete British system—resembles 
the Bell Aircraft Rascal now operational 
with USAF. 

But Blue Steel has a larger range than 
the Bell missile—it has been launched at 
targets on the missile range at 
Woomera, Australia, from distances up 
to 400 mi 

Estimates of the warhead have placed 
its strength at 20 megatons, but this 
value is considered high by visiting 
experts 

Blue Steel features a canard layout, 
with a cranked delta wing planform, 
vertical tail surfaces both above. and 


) 





5 below the fuselage and a horizontal tail 
i at the forward end of the ogival body. 


It is carried externally in a partially sub- 
merged installation under the Vulcan 
bomb bay. 

Saunders-Roe’s Black Knight re-entry 
test vehicle and one of Bnitain’s only 
hopes for experiments in the field of 
space technology was ta have been AVRO VULCAN 8.1 delta wing bomber carrying air-to-ground rocket propelled missile 
shown at Farnborough if the first round with nuclear warhead. Missile has achieved supersonic speeds at altitudes up to 60,000 ft 
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FORMATION of 22 Hawker 
pleted while holding this formation. 


t 


Hunter Mark VI 


«el « “ t 
— i 


fighters of the 111 Squadron Royal Air Force as they 


_ 
a as 


began the first of two loops com- 


Farnborough Emphasizes Letup in British 


By David A. Anderton 


SQUADRON continues its aerial strip tease 
in bomb burst maneuvers. 
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Farnborough—There were no scien- 
tific surprises at this nineteenth Society 
of British Aircraft Constructors fiving 
display and exhibition. 

There were aircraft and missiles new 
in the sense that they had never been 
shown en before: a few missile and 
test vehicles, a couple of helicopters, 
the Fairey Rotodyne and the Black- 
burn NA.39_ low-level naval attack 
fighter. 

But by and large the show depended 
—as it always has done in large measure 
—on the superb piloting skills of such 
highly individualistic performers as Eng- 
lish Electric's R. P. Beamont and 
Auster’s Ranald Porteus. The crowd- 


pleasing and impressive flyby of service . 


aircraft was enlarged even further this 
year. Between them, the Royal Air 
Force and the Royal Navy fielded 143 
cut of the 180 airplanes scheduled for 
the show. 

This display also lacked the notice- 
ably aggressive selling of British aircraft 
and associated products that has charac- 
terized past Farnboroughs. Instead the 
emphasis was placed on the amount of 
money now coming in as a result of 
earlier export sales. But this inward 
flow of money from Britain's worldwide 
aircraft markets threatens to dwindle 


to a trickle because of the lack of new 
tvpes to sell. 

There are no new Hunters, Can- 
berras or Vampires that in the past have 
bulked large in the military export order 
books. 

Vickers Viscount sales are beginning 
to taper off after the longest money- 
making run in the history of British avi- 
ation and the next generation of British 
transports—either turboprop or turbojet 
—has not vet prompted many buvers 
outside the Commonwealth to pick up 
their checkbooks and fountain pens. 

There has been some hopeful talk 
about selling transports te Iron Curtain 
countries, but one visitor pointed out 
that it would be difficult to compete 
against Russian subsidized price levels 
im any transport category now known. 
For another viewpoint, see p. 47. 

British missile systems, last year 
lauded as the coming financial savior of 
the industry, still are far from high- 
volume production and even farther 
from export sales. 

Not one single sale for a British mis- 
sile has been booked during the year 
since last Farnborough, a year that has 
seen almost every missile manufacturer 
outside of Britain sell products outside 
his native country. 

Newest of the missiles was Avro’s 
standoff bomb, a rocket-powered air-to- 
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FAIREY Aviation early warning version, re-designed from the original Gannet ASW aircraft, is now in service with the Royal Navy. 


net Mk. 3 will replace the Douglas Skyraider in fleet service. 





‘ 
' 
' 
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GLOSTER Javelin (left) carries de Havilland and Firestreak missiles. At right are Royal Navy 


cflective range of about 1,200 vd. Guid- 
is wire control and the missile is 
and launched in the usual 
manner. Features include a very short 
span, and a heading-demand control 
system. Flight control signals come 
from a unique gunstock tvpe of double 
hand grip, with the marksman’s right 
thumb fitted into a hollowed socket 
which is gimbal-mounted for motion in 
both the yaw and pitch planes about the 
natural axis of the thumb. 

Vickers hopes to sell the weapon to 
the U. S. Army among others and has 
appointed Clevite Ordnance as_ sales 
agent for the firm in America. 

Some rounds will be demonstrated 
to U.S. Army weapons teams by the 
end of this vear, savs Vickers. 

The anti-tank missile for the British 
Army is under design and development 
at Fairey, and that company was + cae 


ance 
handled 
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to announce only that single fact at 


Farnborough this vear. Presumably the 


large-size Pye weapon—estimated to 
weigh about 200 Ib. and using a 


ground-based computer system—was di- 
rectly competitive with the Fairey de- 
sign. 

Pye's development uses visual guid 
ance with optical aids and a thumb 
cperated joystick. Wire control systems 
are also used with this weapon, the 
wires being fed from bobbins at th: 
wingtips. 

Pye technicians say the weapon com 
pares in size and performance with the 
Australian Malkara weapon ordered by 
the British. Pye is prime contractor for 
the missile and its ground-based con 
trol system. The two-stage solid-fucl 
rocket motor was developed by Bristol 
Aircraft’s Rocket Motor Division 

Most impressive of the helicopters in 





Gan 





Vickers Scimitars. 


Westland West 


the display was the big 
minster flving crane, a prototype weight 
lifter based on the Sikorsky 8-56 rot 


of Napier 


system and driven bv a 
Eland gas turbin 
Fuselage of the 
simple tubular trus 
reverent technicians 
the huge helicopter the Bridge over the 


River Kwai 


pall 


Westminster 1s a 
swork structure. I 


have nicknam d 


Private Venture 


Westminster 
months as a privat 


eight 


West 


built in 
venture by 


was 


land Aircraft Ltd., holders of Sikorsk 
licenses in Britain Like its other 
smaller sisters, the big helicopter dc 
rives much of its aerodynamic lavout 


American designs, but reli 


Lifting capacity 


trom the 
on British powerplants 


of the filving crane is six tons, and 
passenger or troop capacity of a pro 
29 














VICKERS VALIANT bombers (left) demonstrate aerial refueling using probe and drogue equipment. 


= 








Royal Air Force trio of V bombers 


(right) is led by Avro Vulcan delta with the Handley Page Victor on its right wing (top) and the Vickers Valiant on left wing. 








ENGLISH ELECTRIC P.1B Lightning supersonic fighter shown with two de Havilland Firestreak infrared homing air-to-air missiles. 


had been fired successfully at Woomera. 
Vhe firing was scheduled for Aug. 28 
and the Black Knight itself was under 
tarpaulins and security guard across the 
held at Farnborough. 

As of this writing, the firing had not 
been made and the vehicle had not been 
shown, although an ornate place had 
been reserved for it near the static tent. 


Orbit Potential 

Technicians familiar with British 
rocket development believe that a 
staged combination of the Black Knight 
test vehicle and the de Havilland Blue 
Streak intermediate range ballistic mis- 
sile could put about half a ton payload 
in orbit. 

Royal Navy's first ship-to-air guided 
missile, the Armstrong-Whitworth Sea 
Slug, was shown in test vehicle form on 
a display launcher. Neither launcher 


28 


nor missile were in the final 
form. 

Sea Slug is a rocket-propelled missile 
of conventional layout, with a multiple 
ramp launcher fed from below decks. 
Test firings of the various vehicles have 
been made at sea using components ot 
the complete weapon system. In one 
recent test, a salvo of two Sea Slugs was 
fired at a drone target. The first round 
hit the drone, and the second round 
whipped through the largest piece of 
wreckage after the drone blew up. 

Sea Slug guidance is the responsibility 
of the General Electric Co. Ltd. and 
the control system ts a Sperry Gyroscope 
Co. Ltd. development. 

Short Bros. and Harland showed a 
recovery test round used in a series of 
tests to establish some of the basic 
parameters of active homing guidance 
systems. Developed from the old 


weapoll 


RTV-2 test vehicle, the recovery round 
is powered by a liquid-propellant rocket 
engine developed by the Royal Aircraft 
Establishment at Wescott, and uses 
kerosene and peroxide as propellants 

'wo-stage parachute recovery system 
first deplovs a cluster of three small para- 
chutes, then releases a larger reefed 
chute which is gradually deployed as 
the vehicle slows down. 

Flotation gear is used to aid the re- 
covery of the round. Short Bros. is re 
sponsible for airframe, propulsion sys- 
tem and telemetry; Elliott Bros. (Lon 
don) Ltd. has developed the active hom- 
ing system. 

Three anti-tank missiles are now un 
der development in Britain and two of 
them—the Vickers 891 and the Pye mis 
sile—were shown. The Vickers unit is 
directly competitive with the French 
SS-10 and the Swiss Cobra with an 
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FAIREY ROTODYNE shown in air start for its jet rotor system. Note whit, smoke trails from lightoff of rotor tip burners. Rotodyne con- 
verts from main rotor during takeoff and landing to Napier Eland turbojrops for cruising flight. 


BRISTOL 192 helicopter powered by two Napier Gazelles gas turbine engines in flight. Aircraft has been ordered by the Royal Air Force 
and will carry 22 passengers or a 6,000 Ib. freight payload. 
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FOLLAND GNAT lightweight fighter (left) shown in ground attack version with external fuel tanks and 16 rockets. Formation of four 
Percival Jet Provost trainers (right) flown by instructors from the RAF Central Flying School trail smoke during low level pass. 


posed transport version would be 4 
Westland’s share of the flying displa 
lso impressive. The firm fielded 
four helicopters in demonstrations of 
the flight characteristics of each 
Hottest performer was Rov Bradk 
Westland’s assistant chief test pilot, f 
ing the Wessex, powered by a Napi 


Was a 


Gazelle 
Bradlev flung the British S-58 around 
in an amazing show of virtuosity and 
versatility. Climax was a series of 
+ 


sweeping passes that almost but n 
quite completely looped the Wessex 
Che other new helicopter at the sh 
was the Saunders Roe P.531, an entn 
in the popular five-place category of 





rotary wing aircraft Powered b 
+ Blackburn Turmo developed from the 
, S %. ‘ French Turbomeca gas turbine, the 


5 , P. 531 was built by the company’s he! 
SAUNDERS ROE P.531 helicopter (above) is powered by Blackburn Turmo gas turbine copter division as a private ventur 


engine. Below is Westland Westminster powered by twin Napier Eland 299 turbines. Detail design. construction and time t 
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P. 531’s first flight took seven months. 

Fairey Rotodyne, although classed as 
a rotary-wing aircraft, flew separately; 
from the helicopter display to emphasize 
the fact that its performance potential 
combines some of the virtues of both 
helicopter and fixed wing planes. Ron 
Gellatly demonstrated highspeed runs 
of the Rotodyne in passes touching 
speeds of 170 kt. 

But the preliminary type of noise 
suppressors fitted to the Rotodyne’s fuel- 
burning tip pressure jets could not dis- 
guise the fact that it was one of the 
noisiest silenced aircraft ever heard at 
l'arnborough. Liftoff of the Rotodyne 
was timed to coincide with a high-speed 


pass or an afterburner takeoft of the 


Fairey Delta, whose roaring Avon effec- 

tively masked the maximum noise level 

of the Rotodyne’s chuffing rotors. 
Gellatly also flew the Fairey Ultra 





tae 





Light helicopter, pound for pound the 
noisiest aircraft in the show 

He made takeoffs and landings from 
the back of a flatbodv truck driven down 
the main runway at an estimated 15 
mph. 

Also featured in demonstra 
tions was the U.S.-developed LABS 
system of toss-bombing. Both the Avro 
Vulcan and the Handley Page Victor 
bombers heaved their huge bulks into 
the air in the rollout on top of a loop 
that is the characteristic maneuver of 
the LABS delivery. Seeing these big 
bombers flung around the sky like much 
smaller aircraft provided some of the 
most exciting moments of the fiving 
display. A Vickers Scimitar flown dur- 
ing the Royal Navv demonstration made 
a scorching run for a simulated LABS 
This plane, now in service 
is the fastest Brit- 


several 


approach. 
with the Roval Navy, 





































Herald Crashes 

Farnborough—A Handley Page Her- 
ald, highly touted DC-3 replacement 
crashed and burned in a field near Farn- 
borough Aug. 30. Pilot H. G. Hazelden 
and ‘nine passengers escaped after a belly 
landing that ripped a hole in the fuse- 
lage side large enough for an emergency 
exit. 

The Herald had been flying forma- 
tion with a photographic plane when 
Hazelden suddenly declared an 
gency and headed down. 

One of the plane’s Rolls-Royce Dart 
turboprops was afire and the fire was 
out of control. The engine eventually 
burned through the structure and fell 
out of the wing before landing. Part of 
the horizontal tail also burned away, 
making MHazelden’s job 
tougher. Plane was essentially 
when it hit except for the missing en- 
gine and tailplane pieces. 


emect 


somewhat 
intact 














ish aircraft in squadron use. It is sul 
sonic in level flight 

Finest precision flying by any acro- 
batic team was—as expected—done bi 
Squadron Leader Roger Topp and 21 of 
his pilots fiving the black Hawker 
Hunters of Squadron 111 (AW Jan. 13, 
p. 54). 

They roared field and 
pulled up into a pair of formation loops 
holding a V-formation of seven el 
ments each with three planes in trail 
and with Topp riding the point of the 
V. After the loop, the aerial stripteas¢ 
began with the shedding of the outside 
The 16 | 


across the 


six wingmen formed a dia 


mond and did an element roll with 
Staggering precision the entire group 


rolled as if rigidly fastened together 
Out of the roll, seven men peeled 
off to leave a nine-man unit for two 
more passes at the field in a diamond 
formation. Then they roared up into 
a loop and, after coming over the top, 
four pilots peeled away in a smoke 
trailing bombburst framing the remain 
ing five-man element which then f 
nished the show with more acrobatics 
and its own bombburst. 


Navy Acrobatics 

Ihe acrobatic performance put up 
by the Royal Navy's 800 Squadron 
with Hawker-designed Sea Hawks and 
803 Squadron with Scimitars was ex 
ceptionally good, but as one pilot said, 
“How can you compete with a sky full 













of Hunters?” On Sept. 1, officially a 
hearsal dav, there was some excitement 
when one of the Sea Hawk pilots got a 
firewarning light and peeled out of 
formation for an emergency landing at 
nearby Blackbushe Airport. He had to 





Electric Motor Drives Kaman HTK-1 


Electrically powered version of Kaman radio-controlled, pilotless helicopter has made its 
first flight at Bloomfield, Conn., plant of Kaman Aircraft Corp. Piston engine on Kaman 
HTK-1 trainer has been replaced with an electric motor which gets its power through a 
cable from a 250 kw. gas turbine-driven generator on the ground. System was developed 
under contract with Navy Bureau of Acronautics. Major advantage, Kaman says, is long eject before reaching the field and the 
flight duration; electric power also provides inherent rotor speed governing. Evaluation Sea Hawk slammed into the ground 
tests are continuing at Bloomfield with a safety pilot aboard. near some hangars at Blackbushe 
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A3J-1 Makes 
Initial Flight 


North American A3J-1 Vigilante, Mach 2 
attack bomber developed for U. S. Navy, 
last week made its first flight at Columbus, 
Ohio. The twin-jet-powered aircraft was 
piloted on the 55 min. flight by R. M. 
Wenzell, chief engineering test pilot. Vigi 
lante, which is capable of nuclear strikes, 
carries pilot and bombardier-navigator. 
Atomic stores are launched by firing them 


rearward from a _ tunnel-like bomb bay. 
System eliminates flow problems met by 
conventional launch methods at supersonic 
speeds (AW May 26, p. 30). The A3J-1 
also can carry conventional bombs and mis 
siles. Powerplants are two General Electric 
J79 engines of 15,000 Ib. thrust each. 
Flight test program will be conducted at 
Palmdale, Calif. 








New Hydrofoil May Bring Higher Speeds 


Washington—Possibility of achieving 
a giant step in seaplane, submarine, un- 
derwater missile and surface ship per- 
formance has been opened for Navy by 
the development of a supercavitating 
hydrofoil section. 

his supercavitating hydrofoil section 
efficiently at transla- 
150 kt. has 


which operates 
tional speeds well over 
raised Navy hopes for: 

e Supersonic seaplane which lands on a 
small hydrofoil at around 200 kt. 

e Submarines and underwater missiles 
with submerged speeds of well over 75 
kt. and driven by propellers using the 
new hydrofoil section 

e Surface ships cruising well over 100 
kt. and supported by certain small 
hvdrofoils. 

An important aspect of the new de- 
velopment is that the supercavitating 
hydrofoil is extremely quiet and, when 
used on propellers, is less noisy than the 
conventional screw used on today’s sur- 
face and underwater vessels. 

heoretical work that produced this 


revolutionary hydrofoil section was per 
formed by Marshall P. Tulin of the 
Office of Naval Research. Experimental 
proof of Tulin’s ideas was presented at 
the second Symposium on Naval Hydro- 
dynamics by H. Lerbs of the Hamburg 
Towing Tank Firm in Germany, and 
A. Tachmindji, of the Navy's David 
Taylor, Modei Basin near Washington, 
D. C. 


Edo Contract 


Edo Float Co. and Grumman Air- 
craft Corp. are among the contractors 
working on hydrofoil design for the 
Navy and who presumably are putting 
the supercavitating principle to use. 

Cavitation has in the past limited the 
efficiency of hydrodynamic propulsion 
devices such as conventional propellers, 
pumpjets and shrouded propellers and 
hydroskis and hydrofoils used to sup- 
port surface craft traveling at high 
speeds 

Cavitation 
and an increase in noise 


vibration, erosion 
as well as a 


causes 


Kaman VTOL Utilizes Grumman Goose Fuselage 


Kaman Aircraft Corp. will utilize Grumman Goose fuselage for its K-16B combination 
vertical and short takeoff and landing aircraft. Company is testing wing and propeller con- 
figuration at its Bloomfield, Conn., VTOL testbed (AW Mar. 31, p. 


15). Concept is 


under development for U. S. Navy. K-16B will be powered by two General Electric T58 
turbine engines, canted at 30 deg. Controllable flaps on propeller blades give pilot control 
at slow speeds (hovering to 50 mph.). Above 50 mph., flap control system automatically 
phases out and conventional airplane controls take over. K-16B will be used as flying test 


bed; two or three prototypes will be built. 


reduction in efficiency. It occurs when 
the pressure on the surface of a pro- 
peller or hydrofoil drops to the vapor 
pressure of the water through which it 
is passing. 

The water then vaporizes or boils 
and a cavity of water vapor is formed 
on the surface of either the propelle: 
or the foil. 

Normally, the cavity of water vapor 
forms and collapses in a regular se 
quence and causes the corrosion and 
vibration and noise. 

Tulin’s mathematical treatment ha 
enabled hydrodynamicists to prescribe 
the geometry for a supercavitating pr 
peller or straight foil that is able to 
operate at high speeds while maintain 
ing the cavitation bubble and keeping 
it from collapsing. The supercavitating 
section has a large blunt trailing edge 
which is equal to about 10 of its 
chord length 


Grumman Study 


Supercavitating hydrofoil, if it can 
be successfully adapted for use on larg¢ 
craft in heavy seas, would give surface 
vessels speeds of well over 100 kt. in 
waves several feet high. 

Grumman is working on a study con 
tract for the Navy to determine the 
feasibility of 100 to 3,000-ton ships 
moving at those speeds for 
and beyond 3,000 mi. 


A 3,000-ton vessel of this type could 
hy 


ranges up t 


revolutionize commercial sea travel 
crossing the Atlantic in 24 hr 
man speculation about such a craft, if 
successful, indicates that its passenger 
accommodations probably would resem 
ble those of a train. Space and weight 
would be saved since passengers would 
only have to be cared for for a single 
day. 


Anti-Sub Capacity 


A surface vessel able to travel at more 
than 100 kt. also would change the 
anti-submarine warfare picture consider 
ably by greatly increasing the effective 
operating area of destrovers, and other 
search ships 

The supercavitating propeller is con 
sidered to be desirable for other 
ventional surface ships which are 
supported by a hull and generally re 
stricted in speed by hull drag to about 
40 kt. 

On these ships, heavy and costly 
reduction gear required between turbine 
powerplants and the normal slow turn 
ing propeller could be largely elimi 
nated. 

The supercavitating propeller can 
operate efficiently at nearly the samc 
revolutions per minute as the main 
turbine. 


Grum 


con 
now 
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Checking the lead of the internal 
gear used in the second stage of 
the Sikorsky S-58 Helicopter. Per- 
missible lead error is only .0003 in. 
of face. This gear is finish cut at 
50 Rockwell C. It's actually much 
harder than a good penknife blade. 


Precision is our only product! 


@ The aeronautical age has given the word preci- 
sion new scope. Tolerances have shrunk farther 
past the decimal point. Stresses and strengths have 
new dimensions. Yet, whatever the specifications 


are, I.G.W. still has just one product—precision. 














Perchloryl F luoride 





rocket fuel oxidizer... 


offering important chemical and physical advantages 


Pennsalt “pR 4 (Perchloryl Fluoride— 
C1OsF) is first oxidizer designed for 
rocketry, fariique chemical properties 
of “PF’? ihitudle high oxidizing power 

and its! physical properties offer notable 
ad venigages. Your investigation is invited. 


ABLE. Readily shipped and per- 
anently stored in liquid form without 
igetation (M.P., minus 231°F; B.P., 
5 Salting 52.3°F). 
Nen-corrosive—safer for personnel. 
Compatible with common materials. 
Low toxicity. 


STABLE. Not sensitive to shock. 


Thermally stable in all climates. 
Non-incendiary, i.e., not hypergolic with 
clothing, wood, tissue, etc. 
Permanently storable without decom- 
position. 


SUPERIOR PERFORMANCE. 


Provides high specific impulse. 
I. = approx. 270 sec. (with hydrazine @ 
p,=500 psia: frozen equilibrium ) 
Readily ignited ...extremely smooth 
combustion. 


WRITE for technical literature. Pennsalt 


“PF” is available in 


small cylinders, 


shipment in the United States. 


100-lb. cylinders and ton quantities for Daina! sal = 


Commercial Development Department 659, Technical Division 
PENNSALT CHEMICALS CORPORATION 
Three Penn Center, Philadelphia 2, Pa. 











Dyna-Soar Roles 
Outlined by Boeing 
Washington—W orking roles and re 
nsibilities of major contractors asso- 
with Boeing Aircraft Co. in Ait 
s Dyna-Soar orbital bomber com 
tition were outlined last week by Boe- 
g They include 
¢ Launching-base design development— 
\erojet-General Corp’s Architectural 
id Engineering Division under the ad 
nistration of Boeing's Pilotless Air 
ift Division 
Pilot capsule and escape mechanisms 
clopment—Chance Vought Aircraft 
idministered by Boeing's Seattle 
Division 
* Boost rocket systems development— 
\erojet-General’s Boost Rocket Di 
on, administered by Boeing's Scattle 


Svstems 


Din sion 
e Tracking and telemetering system 
management—General Electric Co 
e Reconnaissance system management— 
Ramo-W ooldridge Corp. 
® Automatic flight and landing svstem 
nagement—North American Aviation 
Inc.’s Autonetics Division. 
e First-stage booster development— 
North American Aviation Inc. Missile 
Development Division 
e Radio guidance system management 
Goodyear Aircraft Corp.'s Avionics 
nd Electronics Division 
e High resolution radar development 
Radio Corp. of America 
(he Boeing Svstems group has r 
ved a competitive contract for first- 


phase development of Dvyna-Soat \ 
competing contract for the Dyna-Soar 
program is held by a second group of 
companies with the Martin Co. as 
prime contractor. 


Command Schedule 
Drafted by Defense 


Washington—U. S. European Com 
mand will be established directly under 
the command of the Joint Chiefs of 
Staff and the Secretary of Defense on 
Sept. 15—the first of eight major opera 
tional commands to be placed directly 
under the JCS and the Secretary 

Recently enacted legislation reorgan 
izing the Defense Department elimi 
nated the secretaries of the military 
departments as executive agents admin 
istering operational commands 

Air Force Gen. Lauris Norstad com 
mands the European command 

On Dec. 1, two commands will be 
placed under the Joint Chiefs of Staft 
the Eastern Atlantic and Mediterranean 
Command, commanded by Adm 
James I Holloway, and the Alaska 
Command, commanded by USAF Lt 
Gen. Frank A. Armstrong, Jr 

The five commands scheduled t 
make the change on Jan. | are the 
Caribbean Command, commanded by 
Army Lt. Gen. Ridgely Gaither; At 
lantic Command, commanded by Adm 
Jerauld Wright; Pacific Command 
commanded by Adm. Harry D. Felt; 
Continental Air Defense Command, 
commanded by USAF Gen. Earle E. 


Strategic Air Com 
USAT Gen 


Partridge, and ,th« 
mand, 
Thomas Power 

Expansion of the staff of the Joint 
Chiefs of Staff to assist JCS with it 


aimed at giving 


commanded by 


new responsibilities 


central direction to the defense estab 
lishment will be completed Jan. 1. ‘The 
reorganization legislation increases th 
ceiling on the staff from 210 to 40) 
Ihe JCS staff director is Air Force Lt 
Gen. QO. S. Picher 

The three 
the functions of 


tar\ posts I he 


services itt 
their assistant 
reorganization legisla 
reduction in the 


service ft 


reorganizing 


secre 


tion provides for the 
number from 
three. Only three of the posts are now 
filled in the Arm All four in Na 
ind Air Force are presently filled 


four in each 


Bendix Wins Contract 
For Weather Data Unit 

Ann Arbor, Mich.—Flving 
reconnaissance vstem that will enabk 
four-engine Air Force jets to probe at 
mosphere on 1 gobal S¢ ile will be de cl 
oped by Bendix Aviation’s Systems Di 


’ 
ision under recently awarded contract 


The AN AMO-15 ait 


1] 


wecatner 


weather recon 


' 
naissance vstem wi include multip 


radars for 
derstorms 
that Cali he 
it altituck f up to | 
parachut DOTTK radio 


ititucde 


probing the insid 
ontaining 


launched to mak 


TO? ket 
sondes 
measurements 
(tnt) rt 
for probing 


tron compute! fo 


British Test Malkara Anti-Tank Missile 


\ustralian anti-tank guided missile, Malkara, is fired on a 7,000 acre missile range on the Solway coast of Scotland. The 200 Ib. ground-to 


ground radio-controlled missile is launched from a mobile platform. Britain has ordered 160 Malkaras from Australia (AW Aug 
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amount of data received. Weather data 
will be relayed to ground networks by 
radio. 

Initial contract of what is expected 
to be a multi-million dollar program 
covers the first 12 months of a 36- 
month program of research, develop- 
ment and testing of a prototype system. 

Boeing 707 prototype jetliner will be 
used to demonstrate svstem feasibility 
within the next 12 months. Boeing Air- 
plane Co. is a principal associate of 
Bendix in the program, Six other com- 
pany divisions also participating include 
Bendix Pacific Radio, Research Labora- 
tories, Frieze Instrument, Eclipse-Pio- 
neer and Bendix Computer. 

Weather data obtained from the re- 
connaissance aircraft will be available to 
commercial airlines, U. S$. Weather Bu- 
reau and other military services. System 
bears weapon system designation of 
460L. 


Space Training Team 


Checks Altitude Data 


San Antonio—After 40 days of 
mountain experiments, researchers from 
the Air Force School of Aviation 
Medicine have drawn some tentative 
conclusions on the characteristics of 
future space travelers. 

Dr. Bruno Balke, leader of the USAI 
research team, says the space traveler 
will be trained in pressure breathing 
and should be acclimatized to an alti 
tude of about 14,000 ft. A man 
accustomed to the atmosphere of 14,000 
ft. will be better protected against bends 
and lack of oxygen. 

Man in space should be 30 to 45 
vears old, according to Dr. Balke; he 





Satellite Failures 


Washington—Details of the freak acci- 
dent responsible for the failure of Army's 
Explorer V to go into orbit and the 
more routine mishap responsible for fail- 
ure of Navy’s first 20-in. Vanguard last 
May 27, have been disclosed following 
analysis of telemetered data. 

Unexpected thrust generated in first- 
stage Explorer booster after burnout and 
separation by unconsumed gases and 
liquids caused it to collide with subse- 
quent stages, knocking them off the re- 
quired heading, according to Dr. Wern- 
her von Braun. Special precautions are 
being taken to avoid recurrence of this 
type malfunction in future launchings, 
von Braun said. 

Failure of the Vanguard second stage 
to cut off properly after reaching an alti- 
tude of 386 mi. caused the vehicle to fly 
with nose-up attitude instead of leveling 
off parallel to earth, the Navy reports. 
When the third stage was fired subse- 
quently, it climbed to an altitude of 
2,200 mi. instead of thrusting the vehicle 
into orbit. Had the satellite withstood re- 
entry without burning up, it should have 
landed 7,500 wi. away near the coast of 
South Africa, according to calculations 
made by impact predictor. 














Italy Orders G.91 

The Italian government has placed a 
firm order for 50 Fiat G.91s lightweight 
support fighter. 

The company says a contract for an- 
other 50 G.9ls is expected from the 
West German government by the end of 
this month. Fiat also reports that the 
Germans have shown keen interest in 
producing an additional 100 G.91s for 
which Fiat would supply the main com- 
ponents. 

In addition, Fiat said negotiations for 
a contract to supply the French govern- 
ment with G.91ls is proceeding satis- 
factorily and that negotiations to supply 
Switzerland, Austria and Argentina with 
G.9ls are under way. 

Design for the Fiat G.91 stemmed 
from North Atlantic Treaty Organiza- 
tion competition for a strike fighter 
capable of operating off unprepared strips 
and of being flown by pilots with low 
jet time (AW June 2, p. 54). 











38 


will have to be at least 30 because it 
will take that long to get the required 
education and training. The spaceman 
will be in top physical condition, but 
not too muscular because muscles are 
relatively useless in the weightless state 

These conclusions are the early result 
of tests conducted by Dr. Balke, Dr 
James A. Green and five volunteer 
USAF enlisted men during a 40 day 
stay on Mt. Evans in Colorado. Data 
from the tests are still being evaluated 

Team lived on Mt. Evans to gather 
information on the physical and mental 
reactions of men of various ages to the 
strains of living and working at high 
altitudes. Researchers also wanted to 
find the physiological endurance limits 
man can reach through exercise at high 
altitudes. 

First studies involved the bends, a 
malady which usually hits fliers above 
35,000 ft. if they aren't in a pressure 
suit or a pressurized cabin. The team 
had a mobile pressure“chamber, and the 
men were taken to simulated high allti- 
tudes after they had become acclima- 
tized to 10,000 ft. In two tests, the 
group suffered from the bends, indicat- 
ing that acclimatization to 10,000 ft. 
doesn’t offer enough protection. 

After they had become acclimatized 
to 14,000 ft., the men exercised in the 
chamber for an hour at high simulated 
altitude with no bends. This test result 
confirmed early findings from tests 
made in Peru at 15,000 ft. that acclima- 


tizing a man to 14,000 ft. on the 
ground gives him full protection from 
bends at higher altitudes, according to 
USAF researchers. 


News Digest 





lon propulsion for space flight will 
be explored by Marquardt Aircraft Co 
Astro Division and Applied Radiation 
Corp. (Arco), of Walnut Creek, Calif 
Companies also will study other forms 
of electrical propulsion on basis of a 
joint agreement reached last week 
Astro Division also has under way se\ 
eral programs on propulsion systems for 
satellite boost and other hypersonic ap 
plications and is a major contractor on 
Project Pluto, Air Force-Atomic Energy 
Commission program on nuclear ramjet 
engine development. 


Capt. J. A. Thomas, head of the 
weapon office of Bureau of 
Aeronautic’s research and development 
group, has requested retirement effec 
tive Oct. 1. Associated with the bureau 
since August, 1955, Capt. Thomas 
probably will join private industr 


svstems 


Lockheed Electra transport is sched 
uled for a series of demonstrations in 
Europe and the Middle East, begin 
ning in October. Allison Division of 
General Motors, which designed and 
built the 501-D13 turboprop engine for 
the Electra, will share sponsorship of 
the tour, which is expected to last about 
six weeks. 


Westinghouse Electric Corp. has un 
covered a basically unexplored class of 
materials which can convert high-tem 
perature source of heat directly into 
clectricitv. Thermo-electric materials are 
ceramics which, the company claims 
ire the first solid-state thermoelectri 
substances to operate at temperatures of 
2.000F to 3,000F. Materials are tech 
nicallv described as “‘mixed valence com 
pounds of the transition metals.” C« 
ramics are said to be inherently stable 
and chemically inactive—even at ver 
high temperatures, and promise practi 
cal applications requiring small quanti 
ties of electric power 


Braniff Airways failure to comply 
with Civil Aeronautics Board tariff fil 
ing rules resulted last week in rejection 
of the airline’s proposal for a 15% sur- 
charge on jet flights beginning Jan. 1, 
1960. CAB’s Bureau of Air Operations 
refused to accept the tariff notice and 
notified Braniff by letter that a major 
reason for its rejection was that the 
carrier failed to list the points between 
which the surcharge would applv. 
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Hope for Jet Noise Compromise Shaken 


Favorable industry report, N. Y. Port Authority 
executive director’s letter touch off controversy. 


By Glenn Garrison 


New York—Hope that the jet noise 
controversy here was working toward an 
imicable solution between the industry 
and the Port of New York Authority 
were shaken last week by developments 
which raised the possibility of a knock- 
down fight 
¢ Angry reaction to a letter from Austin 
fobin, Port Authority executive di- 
rector, written July 23 to European an 
port operators and disclosed publicly 
last week. The letter severely criticized 
the noise characteristics of the Boeing 
707 jet transport and reported that air 
lines were resigned to possible severe 
yperating restrictions. (See full text on 
following page 
¢ Favorable preliminary report on the 
707’s suitability for Idlewild operation 
from a 7-man technical committee of 
National Air Transport Coordinating 
Committee, an industry group con 
cerned with anti-noise measures in this 
area. (See text below.) Tobin is a mem 
ber of NATCC’s executive committee, 
to whom the report is addressed. Some 
observers saw this report as a counter- 
move by the industry against the Port 
Authority's position 

Continuing conferences between the 
Port Authority and Pan American of- 
fered hope that a solution may still be 
reached. The airline’s first 707-120 has 
been operating restricted trial flights 
it the airport, with a 190,000-Ib. maxi- 
mum takeoff weight being gradually 
raised to test community reaction. 


Comet 4, 707 Compared 


NATCC’s technical committee rr 
ported that in one respect the 707 
appeafs more acceptable than the de 
Havilland Comet 4, which recenth 
underwent tests at the airport. That 
respect is the absence of rumble in the 
707. a noise characteristic the com 
mittee said the Comet displays despite 
its suppressors 

Herbert O. Fisher, chief of the Port 
\uthority’s Aviation Development Divi 
sion. is a member of the NATCC tech 
nical committee. However, Fisher did 
not concur in the report, according to 
the Port Authoritv, and has advised 
NATCC in writing to that effect. No 
Port Authority official, the agencv says, 
has or will judge the 707’s performance 
at Idlewild until tests there are final 
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includes references to statements madc 


¢ Bocing says it was and is perfectl) 
happy with Pan American's request for 
the low-weight trial operation at Idk 
wild. On other issue 
l'obin in the letter, Boeing says it, and 


’ discussed by 
I'he letter to “my dear colleagues 
pparently most other manufacture 
Pan American, American Airlines urlines and airport operators are not 


and Boeing Airplane Co. These reac in agreement with conclusions state 
tions were obtained by AvIATION WEEK 
e American says it is “impossible to 
reconcile” statements referred to in the 
letter with any statement made by an 
American official The airline flath “and would only tend to further 
denies that President C. R. Smith or . 
Executive Vice President O. M. Mosier 
or anvone else connected with Ameri 


in the letter. Any statement on runwa 
lengths, the manufacturer said, is pr 
mature, 
Aeronautics Administration certificate 


pending award rm» 


complicate the general subject 
Boeing said it was “unfortunate that 
the positive factors involved in the Bo 


can told Tobin that the airline recog ng 707 and sor nd SUPpICssor! prog im 


nizes and accepts the fact that the 707 were not more fully covered in the Ict 
may not be able to operate from Idk ter 

wild except under severe limitations The Tobin letter reports that aft 
The carrier also insists it did not agree to 
submit proposed operating restrictions 
and that it made no noise tests 

e Pan American also denies that any field to observe another 
restrictions on regular commercial op uot scheduled as a test. This takeoff 
crations were proposed or accepted in 
principle. 


hearing the test 707 take off fully loaded 
curing Seattle tests Julv 18, the Port 


Authority officials remained on th 


7()7 


takeo 


registered as noisier. ‘The letter seems t 


suggest that caught off guard, Boeing 








NATCC Committee Report 


August 28, 1958 
MEMORANDUM 
TO: Executive Committee, NATCC 
FROM: C. E. Rosendahl, Executive Director 
SUBJECT: Report on Boeing 707 Noise Monitoring, Aug. 26, 1958 

On Aug. 26, the NATCC Technical Committee and our public relations counsel 
had their first opportunity to hear the suppressor-equipped Boeing 707 on takeoff 
The takeoff was conducted on Runway 13R at Idlewild. Our observation post was 
approximately 24 mi. from the start of roll. This position, with the airplane load 
at 190,000 Ib., is the equivalent of hearing it at 34 mi. from the start of roll with a 
247,000 Ib. load. Weather at time of takeoff was: wind north at 9, temperatur 
69F, humidity 62%, ceiling 3,000 ft.,° visibility 6 mi. (° Estimated) 

The consensus of our group was: 
© The suppresscrs have virtually eliminated the rumbling noise which characterizes 
the unsuppressed jet. 
© The climb potentialities of the airplane will be a major asset in noise abatement 
@ The absence of the rumble, which tends to remain in an area for several minutes 
after the airplane has gone, appears to make this version of the 707 a more acceptabk 
airplane noisewise than the Comet 4, according to NATCC observers who recently 
monitored Comet operations at Idlewild. The Comet 4, though suppressed, con 
tinues to create the rumbling noise. 
© Because of its steep angle of climb, there was virtually no audible high frequency 
noise as the airplane approached. 

@ We feel there is a good possibility that after becoming accustomed to the differ 
ence between the Boeing noise and conventional aircraft noise, many people residing 
near the airport will prefer the jet noise for the reasons stated above 

We plan to make further observations to determine how increased weights and 
higher temperatures affect the climbout performance and the noise received on the 
ground as compared to yesterday. 

The NATCC observers were C. E. Rosendahl, executive director; John Groves 
ATA regional operations manager; J. D. Smith, ALPA regional safety chairman; 
Joseph Blatt, regional administrator of CAA; H. ©. Fisher, Port of New York 
Authority; John F. Moynahan and Jack F. Ramsberger of NATCC public relations 
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or not such a procedure could be followed by Pan American. 
Furthermore, there is question as to whether or not the fully 
loaded Boeing under normal operating conditions would be 
able to “get off” the runway after a run of 7,500 ft., as 
Boeing's pilot did on Friday. 

Boeing admits that the CAA tests of the fully loaded plane 
last month at Edwards Air Force Base in California indi- 
cated that a longer roll to takeoff would have to be anticipated. 
When we said that we had heard it said by the president of 
the Air Line Pilots Assn., that the 707 would need a takeoff 
run of 9,000 ft., the Boeing engineers did not deny this. And 
throughout the day they made many intimations that the 
desirable runway lengths which Boeing had heretofore suggested 
of 11,500 ft. might have to be therefore reconsidered. 

They put this on the ground that many of the airlines are 
considering flights directly from New York to Rome or a similar 
distance which might require runways of as long as approxi- 
mately 14,000 ft. 

The demonstration plane made other flyovers at heights 
varying from 620 to 1,500 ft. The flights at 1,100 ft. and over 
seemed tolerable, but the flyover at the 600 ft. level was 
substantially noisier than the original takeoff, registering 106 
over-all decibels (or, according to the Beranek formula, the 
equivalent of 121 decibels from a piston engine plane). The 
voise of these fly-overs was discounted by the Boeing repre- 
sentatives as not reflecting the takeoff procedures that they 
claimed had been demonstrated as practicable by the first 
flyover. 


It so happened that another 707 was taking off immediately 
after these flights on one of the regular CAA testing flights. 
It was fully loaded. We elected to stay in the field and observe 
its passage. This was an actual taking off where the pilot was 
not concentrating on anti-noise procedures, and its decibel 
reading was about 106 (or, according to the Beranek formula, 
the equivalent of 121 decibels from a piston engine plane). 

Throughout the day the Boeing engineers questioned Dr. 
Beraneck on the validity of this subjective differential of 15 
decibels between a hearer’s response to a jet plane as compared 
with a piston engine plane. In our opinion, Dr. Beranek 
defended this theory and his figures very effectively, though he 
frankly admits that continuing and future experience might 
indicate that the differential is several decibels lower than his 
present estimate of 15. 

The Boeing people are very unhappy about the conditions 
which Pan American proposed for the trial flights of the 707. 
They obviously feel that by proposing such limitations Pan 
American indicated their acceptance of the fact that there 
were very serious noise problems involved in the possibilities 
of operating the fully loaded 707 from New York International 
Airport. All, however, agreed that the Pan American proposal 
and our acceptance of it opened the door for progressive tests 
and experience in the field which will demonstrate the takeoff 
weights (and so the altitudes over the surrounding commun 
ities) at which it will be possible to operate 

Austin J. 
Executive Director 


Tobin 














could not make as favorable a showing. 

Boeing’s comment on this point is 
that certain climb profiles were re- 
quested for the test and adhered to, 
and were not comparable to other 
flights where no noise considerations 
were involved. Airlines will set up their 
own takeoff profiles, Boeing said, and 
the fact that the demonstrations showed 
the feasibility of the test profile would 
indicate it would be suitable for sched- 
uled operations. 

The Port Authority’s noise consult- 
ants, Bolt Beraneck and Newman, are 
not monitoring the Idlewild flights. 

Unofficially, some industry spokes- 
men are criticizing the Tobin letter in 
stronger terms and wondering why it 
was written. The Port Authontv. how- 
ever, refuses to discuss the letter in any 
of its aspects. 

One possible reason for the Tobin 
letter, suggested by an industry source, 
was that the Port Authority was in 
pretty much of a lonely corner and 
sought what support it could muster. 
Whether attributable to the letter or 
not, it is a fact that since its transmittal 
both London and Paris have taken 
precautions against jet operations at 
their airports London set tentative 
operating restrictions against all jets 
but the Comet 4 and Caravelle, and 
Pan American — along with Russia’s 
Acroflot—must use Le Bourget instead 
of Orly Airport at Paris until a run- 
way extension over less populated areas 
is completed at Orly (AW Aug. 18, 
p. 43). 
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Summary of events leading up to 
the present situation might be outlined 
as follows, including some elements of 
speculation: 

e Port Authority's reaffirmation of its 
original 1951 ban of all jets not satis- 
fying its noise level requirements served 
notice to manufacturers that they must 
make efforts to suppress jet aircraft 
noise. Some credit certainly must go 
to the agency for the fact that sup- 
pressors were deigned and installed. 

© Boeing 707s noise level with suppres- 
sors definitely displeased the agency 
after its tests early this vear in Seattle. 
But the Port Authority refused to com- 
mit itself, and still will not publicly 
evaluate its noise test data. Some in- 
dustry sources believe Boeing failed to 
realize the threat and added fuel to the 
fire by lack of cooperation. Boeing 
denies this and points to the large sums 
it has spent on supressors and noise 
flight tests 

e Pressure on the Port Authority to 
clarify its stand mounted as time grew 
shorter, with first scheduled operations 
from Idlewild planned Nov. | The 
factor of national jet age leadership was 
injected into the situation when Har- 
old Watkinson, British Minister of 
Transport and Civil Aviation, told New 
York reporters that Tobin had discussed 
the 707s noise with him and that he 
foresaw serious problems with the plane 


at London. British Overseas Airways 
Corp., Watkinson then said, would 
begin translatlantic jet service “at least 


as soon” as Pan American (AW July 


21, p. 30). 


@ Pan American and the Port Author 
ity worked out the plan to bring th« 


707-120 into Idlewild for trial opera 
tion under agreed-upon restrictions 
with the aim of easing the jets into 


New York and 
pleasant way out 


offering evervone a 
At this time, there 


was some industry speculation that 
high-level U. S. government interest 


in the national prestige factor may 
have been a consideration in the Port 
Authority-Pan American agreement 

e Tobin wrote the “My Dear Col 


league” letter, possibly to seek support 
of his position in case the trial did not 
satisfy the Port Authority 
e 707-120 came into 
month and began its tests (AW Sept 
l, p. 28). Then the Tobin lette 
broke into the open, and recrimination 
began to fly. 


Idlewild last 


Airport Aid Program 
Vetoed by President 


Washington—Expansion of the Fed 


eral Aid to Airports Program was 
blocked last week by a presidential veto 
of the bill that would have extended 
the program another five vears and in 
creased it from $63 million to $1 


million a vear 


Ihe current program is scheduled to 
end at the close of the Fiscal Year 
June 30, 1959. To meet commitments 
already made, approximately $60 mil 


lion to $70 million will be needed in 
addition to funds that have been author 


| 


ized but are urn xpended 


4) 











Text of Port Authority’s ‘My Dear Colleague’ Letter 


(The following letter, dated July 23, was sent to Western 
European airport operators by Austin ]. Tobin, executive direc- 
tor of the Port of New York Authority. Because it gives the 
first specific, detailed insight into the Port Authority's thinking 
tor the record on the Boeing 707 noise issue, Aviation Week 
is publishing it in full.) 


My Dear Colleague: 

John Wiley and I had long meetings on July 15, first with 
American Airlines and then with Pan American World Air- 
ways, to review and discuss the grim airport problems brought 
#dout by the excessive external noise of the Boeing 707 and 
the failure of their noise-suppressor program to bring the fully 
loaded 707 down to tolerable levels of neighborhood noise. 
Mr. C. R. Smith, president, and Mr. O. M. Mosier, executive 
vice president, represented American Airlines, and Mr. Harold 
Gray, executive vice president, was the Pan American repre- 
sentative. 

The most important aspect of the discussions was that, for 
oll practical purposes, these two airlines, which will be the first 
ones to accept deliveries of the 707, now both recognize and 
accept the fact that there is serious doubt as to whether or 
not the fully loaded 707s (coast-to-coast for American or trans- 
atlantic for Pan American) can operate from New York Inter- 
uational except under very severe operating limitations. For 
instance, Mr. Gray volunteered that, although such a thing 
would have seemed incredible to him a few months ago, he 
now knew that he must contemplate the real possibility of 
light takeoffs on the transatlantic run from New York Inter- 
national, with a stop at Boston to take on the full load of fuel 
required for the transatlantic crossing. Mr. Mosier, for Ameri- 
can, told us they have been making their own calculations of 
the neighborhood noise that would be caused by the 707 at its 
maximum takeoff weight of 247,000 Ib. required for the coast- 
to-coast flight. American's calculations of over-all decibel read- 
ings (103) are remarkably close to those suggested to us by 
Dr. Beranek, our acoustical consultant, who calculates that 
the noise factor over Inwood, almost four miles from the 
start of takeoff, would be the equivalent of a noise of almost 
120 decibels made by a plane with the present piston-type 
engines. Both airlines agreed to formulate and submit for 
further discussion the operating limitations at the airport that 
they themselves thought they would have to impose on their 
full-weight takeoffs, such, for instance, as weight limitations, 
confining the flights to runways that avoid the nearest neigh- 
boring communities, avoidance of flights during the night 
hours and the like. 

While these conversations were going on, Bocing telephoned 
from Seattle to say that they were finally ready to permit us 
to make the noise measurements and recordings of the fully 
loaded 707 and that these fly-overs would be held in Seattle 
early Friday morning, July 18. We immediately arranged to 
have our acoustical engineering consultants get out to Seattle 
with their equipment. C. R. Smith, Harold Gray, and we, 
ourselves, all decided also that we should be present to hear 
these fly-overs with the fully loaded plane in the field, that 
is. at some point in Seattle about three and a half miles from 
the start of takeoff, which would simulate the position of the 
communities closest to New York International. 

During the course of our discussions with Harold Gray on 
Wednesday, he submitted a draft of a letter from Pan Ameri- 
can requesting permission to run a series of trial flights out 
of New York International, commencing about Aug. 15, with 
a very lightly loaded Boeing, not to exceed 190,000 Ib. He 
suggested that Pan American would be willing to limit these 
trial flights back and forth to Puerto Rico to takeoffs and 


landings during daylight hours. Since such a lightly loaded plane 
could quickly attain an altitude of 1,500 ft. or more over the 
communities, at which height it would cause no real noise 
nuisance, we felt that the permission should be granted. Fur- 
thermore, it seemed wise to us to grant the permission imme- 
diately for if it were granted after the Boeing tests of July 18, 
it would be hard to dissociate the permission from a con- 
clusion in the public mind that in the opinion of the Port 
Authority and the airline the fully loaded 707 could be oper- 
ated in and out of New York International Airport at noise 
levels that would be tolerable to the surrounding communi- 
ties. Since this is not the fact, an association in the minds 
of the public of the completion of the tests of the heavily 
loaded 707 on July 18, with permission given within a tew 
days thereafter for the operation of the 707, would be con- 
fusing and unfortunate. 

On July 15 we worked with Mr. Gray on an exchange of let- 
ters in which Pan American requested the permission subject 
to the following conditions: 

(A) Gross weight of the 707 to be used on these trial runs 

would not exceed 190,000 Ib. 

(B) Aircraft will attain an altitude of 1,500 ft. or more 
before it reaches the communities adjacent to the 
airport. 

Takeofts and landings would be made only between the 
hours of 8 a.m. and 6 p.m. 

(D) Takeoffs would be confined to four runways, south over 
Jamaica Bay (two runways), east over Inwood, and west 
over Howard Beach. 

Ihe Port Authority's consent could be revoked or revised at 

any time. 

In John Wiley’s letter granting the permission on these 
conditions, he noted that earlier this year, Bolt Beranek and 
Newman had made sound measurements of partially loaded 
Boeing 707 aircraft, and he said: “On the basis of these 
measurements they (Bolt Beranek and Newman) advise us that 
the noise of the aircraft you propose to operate on these trial 
runs, as it will be heard in the communities adjoining the 
airport, should be quite tolerable and should not exceed, indeed, 
it may be very much less than, the noise of many long distance 
aircraft now in service out of New York International Airport.” 

We spent all day Friday, July 18, at Seattle with the Boeing 
people and the officers of Pan American and American Airlines, 
at the flyovers of the heavily loaded (247,000 Ib.) 707, and in 
conference and discussions thereafter at the Boeing plant on our 
observations and the over-all problem of community noise and 
the 707. At three and a half miles from the start-of-roll the 
Boeing passed overhead at about 850 ft., the pilot having made 
a wet takeoff, and then cut his power back from maximum 
takeoff power to normal climb power just before reaching 
the three and a half mile point. The over-all decibel reading 
was 102. Using Bolt Beranek and Newman's factor of sub- 
jective equivalence to the sound of a piston engine plane, the 
noise on the ground would be equivalent to a piston engine 
plane with a decibel reading of about 117 decibels. 

This procedure, as executed by Boeing's test pilot, was a 
deliberate and acknowledged effort to get the heavily loaded 
plane at the highest altitude possible over the three and a 
half mile point and then by a reduction in power (at, say, the 
three mile point) to minimize community noise. 

There is a question in my mind whether the airlines or 
their regular commercial pilots will be willing to follow such a 
procedure. In Seattle on July 18, Harold Gray, executive vice 
president of Pan American, said that until he had much more 
data and was able to study the problem further on the basis of 
their familiarization flights he would be unable to say whether 
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Domestic Lines Battle Qantas Route Bid 


By L. L. Doty 


Washington—Bid by Qantas Empire 
\irwavs of Australia for a cut in U. S. 
travel markets (AW May 19, p. 38) is 
developing into another test case as to 
just how generous the U. S. can afford 
tu be in negotiating international bi- 
lateral air pacts. 

\lthough the Qantas case presumably 
will be decided bv the Civil Aeronautics 
Board entirely on its legal merits, a de- 
cision favorable to Qantas could inject 
one more loophole into bilateral agree- 
ments that would, in the words of one 
airline official, open wider the floodgates 
of foreign competition on U. S. domes- 
tic routes. 

\ decision against Qantas could sub 
stantially strengthen the stand of U. S. 
trunklines against anv further invasions 
of domestic markets by foreign flag car- 
riers, As in the case of the French bi- 
lateral agreement (AW Aug. 11, p. 31), 
domestic carriers are showing stronger 
resistance to the granting of traffic rights 
to foreign airlines than ere some U. S. 
airlines with international routes. 

Qantas is seeking an interpretation of 
the Air Commerce Act of 1926 that 
would give it the right to carry interna- 
tional passengers, either inbound or out- 
bound from the U. S., between San 
Francisco and New York in either di- 
rechion 

The Qantas request has drawn strong 
opposition in the form of statements 
and arguments from United Air Lines, 
(American Airlines and the Air Transport 
Assn. Qantas, Japan Air Lines and 
British Overseas Airways Corp. filed 
documents in support of the petition 
asking for an interpretation of present 


laws that international passengers are * 


excluded from the provisions of “cabo- 
tage g 

Actually, at stake is the issue of 
cabotage which reserves the right of a 
ceuntry to confine the transportation 
of passengers, freight and mail to its 
national airlines within that countrv’s 
boundaries. Qantas wants to know if 
cabotage, which some attorneys compare 
to a “closed door” restriction, doesn’t 
pertain to domestic passengers only. 

Although TWA and Pan American 
did not sign the ATA statement—it was 
officially endorsed by 11 trunklines, one 
local service airline and one Alaskan 
carrier—most observers do not construe 
this to imply a split within the industry 
on the issue. 

In the past, there have been numer- 
ous splits on bilaterals with other coun- 
tries, the type and scope of the differ- 
ences depending on the issues at stake. 
Manv observers blame this lack of co- 
hesion within the industry as one of the 
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reasons the State Department has not 
taken a firmer stand in previous negotia- 
tions with foreign countries. 

However, it is generally conceded 
within the industry that both Pan 
Amencan and ‘TWA support the posi 
tion against the Qantas move but pre 
ferred to withhold public endorsement 
of the opposition rather than risk 
strained relations with those countries 
they serve. TWA, in particular, would 
find little to gain in most countries in 
which it operates from a reciprocal ex- 
change of traffic rights under the inter- 
pretation of cabotage principles sought 
by Oantas 

Main fear of the domestic trunklines 
is the strong possibility of a heavy 
diversion of trafic from domestic cat 
riers to foreign carriers as more traffic 
rights are granted to the latter by 
widening the scope of bilateral pacts 
Already, the operation of polar routes 
by foreign airlines has drawn bitter 
protests from domestic airlines on 
grounds that such operations drain a 
significant volume of traffic from U. S$ 
routes. 


Precedent Feared 


In the Qantas case, the trunklines 
are worried that a decision supporting 
the Qantas petition would set a prece 
dent that would be hard to elude in the 
interpretation of bilaterals with other 
countries. They point to the demands 
of Italy, in current negotiations, calling 
for trafhe rights within the U. S. at 
least comparable to those granted to 
Germany and the Netherlands, as two 
cxamples. 

In its statements, the ATA said there 
are now 27 route segments within the 


U. S. and its territories on which 
foreign governments have operating 
rights. The association added that 


international trafic moving on domestic 
carriers over these routes is estimated 
at $25 million for the calendar vear 
1957. 

On its behalf, Qantas claims that the 
loss of traffic it will sustain on the San 
lrancisco-New York portion of its 
Australia-England route to the Ameri 
can carriers will far exceed anv trafhc 
it obtains from an interchange with 
other international carriers. The airline 
points out that its two flights weekh 
will be competing with more than “150 
flights offered in each direction by 
American, United and TWA.” 

Qantas says its prime objective is to 
carry trafic from Australia to England 
not only because of British-Common- 
wealth ties, but because of the economic 
factor inherent in such a long haul. For 
the same economic reasons—longer haul 
and greater yield per scat mile—it places 


its second objective on trafic between 
U.S. or Canada and Australia. Third 
objective, the airline states, is Fifth 
Freedom traffic across the Atlantic to 
and from the U.S 

Qantas’ original petition asked for an 
interpretive ruling on the cabotage 
principles in the Air Commerce Act of 
1926. Although this act was repealed 
by the Federal Aviation Act of 1955, 
the section in question was lifted from 
the Air Commerce Act and incorpo 
rated in the new act 

United Air Lines asked to interven 
and American petitioned to dismiss the 
Qantas request. Qantas immediatels 
asked the Board to undertake public 
rule-making procedures and reiterated 
its stand that “the only relief requested 
was a strictly legal interpretation of the 
meaning of the cabotage restriction set 
forth” in the Air Commerce Act 

On June 20 the Board served notice 
to all scheduled airlines holding either 
a certificate of convenience 
sity or a foreign air carrict permit that 
rule-making procedures would be 
adopted and that American's 
United's motions wer¢ 

Deadline for all comments from 
interested parties was set for Aug 
but was pushed back to Aug. 28 bv thi 
Board on the request of several carries 
The Board, in its draft broad 
ened the scope of the issue and call 
for more than an interpretation of th« 
\ir Commerce Act reach a 
cecision 

In this connection, Qantas requested 
Aug. 28 that the 
Board issué “‘an interpretive 
to the effect that a foreign air carrict 
holding a foreign ait 
authorized, while conducting operation 
in accordance therewith, to carry inter 
national trans-shipment trafic betwee 
the U.S. points specified therein, unk 
the permit specifically or by necessat 
such rights.’ 


and neces 


and 


dc nic d 


rele isc 
in order to 


ia its statament filed 
regulation 


carnecr permit, 1 


implication withholds 


Russia Rejects 
Japanese Air Link 


Tokyo—Japanese Foreign Office las! 


week announced Japanese bid to fl 
Moscow Tokvo exchange route had 
been rejected by Russia because “no 


international route had been mapped 
for it.” 

Earlier this year, Russia had proposed 
negotiations to establish an air link 
between Tokvo and the Siberian port 
citv of Khabarovsk. The latest Russian 
reply suggested, however, that Japanes 
airliners might use the established inter 
national routes from Copenhagen ot 
Berlin to Moscow 
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Another good reason gourmets say: 


The BEST WAY is b 








beue 
& 


Dave Chasen, noted Beverly Hills restaurateur, approves a great entree. 


Sirloin of beef...broiled to your order in flight! 


Your Ambassador flight hums toward the evening sun. Dinner is served—a celebrated 
event on TWA. You begin with cocktails, you conclude with coffee, a choice of liqueurs, and 
a satisfied sigh. But the high point, an airline innovation by TWA chefs and Dave Chasen, 


is a culinary masterwork —a tender cut of prime sirloin of beef broiled in flight to individual 


taste. All this, of course, part of a most pleasant and rewarding trip by TWA Ambassador. 


FLY THE FINEST... FLY ? M4 TRANS WORLD AIRLINES 
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WEST AFRICA 
INCCUDES*— 





WORLD AIR TRAFFIC FLOW 






week during 1957-1958. Thickness of a traffic stream is in proportion to the number of seats offered on a particular route. 


227,000 for the cost of moving its 
veadquarters from Ithaca to Utica, 
N. Y., was termed a “basic area of diffi 
ltv’” bv the CAB which recognized 
nly the amount of $21,311 spent for 
this purpose through April, 1958 
Reviewing a general salarv increase 
for chief executive officers of the 
ers from of $12,000 a vear in 
+0 to the present allowable maximum 
of $20,000, the CAB noted the long 
term upward trend of prices and wage: 
nd voted to increase the salarv ceiling 
to $25,000, pointing out that the nev 
vage level will apply to all local service 


} 


Cat 
a low 


Tricrs 
Determination of the final rate for 
was based on the _ airline’s 


Mohawk 
break-even need of $1,604,736 plus a 
return of $469,970 on an investment 
base of $4,947,057. The total amounts 
to 43.38 cents per revenue mile, ex 
cluding an estimated $56,992 in service 
ail pat 


Britannia Sales Down. 
Bristol Plans Layoff 


London--Because the supply of Bris- 
tol Britannia aircraft has outstripped 
demand, Bristol Aircraft Co. plans to 
lav off another 600 workers by the end 
of 1958. About 1,200 emploves already 
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have been laid off so far this vear 

Despite “fairly encouraging” Bri 
tannia sales recently, some aircraft are 
being made ahead of orders and the 
company aims to cut back expenditure 
until these aircraft are sold 

lo stave off further redundancies 
Bristol is pulling in work subcontracted 

Of the 37 Britannias under construc 
tion or completed at the company’s 
plant, seven—worth about $25 million 
are unsold 


Oxygen Requirements 
Tightened by CAB 
Washington—A Civil Aeronautics 
3oard regulation calling for increased 
oxygen protection of passengers an 
crew became effective last week 
Under the new ruling, one pilot crew 
member will be required to wear an 
oxygen mask at all times when flight 
operations are above altitudes of 25,000 
ft. All other crew will be 
required to have masks on their person 
Purpose of the revised regulation is 
to prevent any risk of crew black-out 
in the event of rapid decompression 
Oxygen and oxygen dispensing equip 
ment must be available for all passengers 
on aircraft operating above 25,000 ft 
The rule also requires crew members 


member: 


, 
wer} 
_ 
¢ be < 
£, 
J ™~ 
_—_ o 
-_* 
to brief passengers on the use of th 
equipment prior t itering the estal 
lished altitude boundatr 
Base ruising altitude it which 
oxvgen must be provided wa 
from 5,UUU ft. to It rt 


CAA, Air Force Plan 


Joint Use of Radar Data 


Washington—Civil Aeronautics A 
ministration and Air Force Air Defens« 
Command last week mounced a ] 
eram for the joint f cvil 
nilitarv radar in air trafh ntrol 

Under the program, worked out 

permanent Joint Ra Plann 
Group 31 new long-range radar facil 
will be put into air trafhe ymntrol 
by the CAA whil till serving for 
defense activiti the Air For 
Army and National Guar 

Microwave links and air traffic « 


trol radar displays are 
ind installed for use of radar data f1 


Air Defense Command facilities 

route trafh« ntrol center whi 
ire located in th following t 
Kansas City, Spokane, New Y: 
Antonio, Great Falls, Mont., Jacks 
ville, Oakland, Li Angeles, Washi 
ton New Orlean Fort Wor 
Memphis and Seatt 
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SEATS OFFERED EACH WAY PER WHE Jt 
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De Havilland Aircraft Co. Ltd. map depicts the volume of world air traffic handled by principal operators on major routes for an averag 


Controversial Rate of Return Plan 


Applied to Mohawk’s Mail Rates 


Washington—Civil Aeronautics Board 
indicated last week that it will apply its 
controversial 9.5% rate of return plan 
to final mail rates tentatively approved 
for Mohawk Airlines (AW May 12 p. 
40). The rate of return plan is based 
upon a “Cost of Capital” approach of- 
fered earlier, by the Bureau of Air Opera- 
tions in the Local Service Carrier Rate 
of Return Investigation. 

At the same time, the Board spelled 
out its willingness to help underwrite 
the cost of re-equipment programs for 
the local service industry as a major part 
of its conclusions in the Mohawk mail 
rate case. 

Raising the rate from its present 8% 
to 9.5% will provide the airline with a 
total annual mail subsidy of $2,015,014, 
the Board said. 

Noting that Mohawk has not con- 
tested the proposed rate, although it 
earlier requested a higher rate in the 
Rate of Return Investigation, the CAB 
said it will apply the 9.5% return to all 
local service carriers receiving future 
final mail rates pending a decision in the 
rate of return case. A majority of local 
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service carriers having a low investment 
base, as compared with the 90% debt- 
equity ratio of Mohawk, oppose the cost 
of capital theory and want a minimum 
return of 12%. 

Pointing out the inability of local 
service carriers to attain self sufficiency 
with an all DC-3 fleet, CAB approved 
Mohawk’s addition of 11 Convair 240s 
to the former eight DC-3 fleet as a 
“step in the right direction.” 

Adding that, while such fleet expan- 
sions could be expected to increase sub- 
sidies, the Board repeated its belief that 
the public is entitled to better local 
service transportation with faster and 
more modern aircraft “providing that 
such service can be obtained at a reason- 
able subsidy cost.” The Board also ob- 
served that subsidy assistance to Mo- 
hawk at this time is in keeping with 
CAB policy to aid the development of 
the local service industry by such means 
as improved route structures and guar- 
anteed loan legislation. 

Major consideration behind its deci- 
sion to underwrite Mohawk’s mixed 
fleet operation arose from the carrier's 


gradual introduction of Convairs over 
its most densely traveled routes while 
retaining its DC-3s for schedules that 
will not support the larger aircraft. 

The Board, however, declined to rec- 
ognize for rate making purposes, the air- 
line’s full Convair fleet on the grounds 
that Mohawk’s scheduled mileage fore- 
cast calling for 16,6... Convair hours 
would produce a utilization rate of onl; 
3.9 hours per day. Use of onlv nine 
Convairs, the Board said, should enable 
the airline to realize all of the mileage 
forecast and result in an acceptable 
utilization rate of 4.9 hours a day. 

Analysis of the carrier’s recent growth 
trend, in view of general business condi 
tions, indicates that Mohawk’s system 
passenger-miles will increase approxi- 
mately 5.4% over the level recorded for 
last vear, said the CAB. For rate mak 
ing purposes the Board added that it 
expects the carrier to realize a system 
load factor.of 51.57%, resulting in more 
than 83 million passenger-miles this 
year. 

Under operating expenses, the Board 
recognized annual depreciation expenses 
of $480,619 for the nine Convairs and 
provided for obsolescence of DC-3 ex 
pendable spare profits totaling $25,000 
to be amortized over a five-and-one-half 
year period from July 1, 1955. 

Mohawk’s claim for amortization of 
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SHORTLINES 





>» Chicago Helicopter Airways reports 
that it carried more than 10,000 pas- 
sengers during the first 26 days of 
August to become the first helicopter 
carrier to go over the 10,000 mark for 
a single month. 


> Civil Aeronautics Administration has 
invited bids for grading, drainage and 
related work on Washington Interna- 
tional Airport at Chantilly, Va. Job 
will call for the movement of about 
8,500,000 cu. vd. of earth, installation 
of 11 mi. of drainage pipe and 158 
catch basins and inlets into drain sys- 
tems. 


>» Mohawk Airlines carried its two 
millionth passenger on Aug. 26. Mo- 
hawk President Robert E. Peach pointed 
out that one million passengers flew 
with Mohawk in the first 11 yr. of 
operation, whereas the second million 
were carried in the space of 28 mo. 


> Northwest Airlines reports a company 
record for passenger revenues, oper- 
ating revenues, gross and net incomes 
for the month of July. Passenger 
revenues for the period were $7,928,178, 
up 20.4%; operating revenues were up 
22.7% at $9,722,373. Total operating 
income before taxes, interest, expense 
and property disposals was $1,948,316, 
up 69%; net income for the month 
was up 82% at $795,383, as compared 
with July, 1957. 


> Seaboard & Western Airlines’ trans- 
atlantic air freight traffic in July totaled 
1,683,000 ton miles flown, an 86% 
increase over the same period in 1957. 


> Thai Airways Co. (TAC), national 
airline of Thailand, was scheduled to 
suspend its bi-weekly service between 
Tokyo and Hong Kong via Taipei 
effective Sept. 1. The airline also was 
scheduled to stop its Bangkok-Singa- 
pore service on the same date. TAC 
will continue to operate scheduled 
service between Hong Kong and Bang- 
kok via Taipei, and between Bangkok, 
Rangoon and Calcutta. TAC inaugur- 
ated its Tokvo, Hong Kong, Taipei and 
Bangkok service in May, 1951. Since 
February the airline’s three Lockheed 
1049G Constellations used over the 
route have been grounded. 


> Trans-Canada Air Limes carried a 
total of 344,035 passengers on its border 
flights during the first seven months of 
1958. Trafhe on the airline’s routes 
between New York to Montreal and 
Toronto and Cleveland and Chicago to 
Toronto has shown an 8% increase over 
the same period last year. 
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AIRLINE OBSERVER 


> Watch for a penetration of the airline market behind the Iron Curtain by 
a western manufacturer which will trigger a tense competitive battle between 
the Soviet Union and the democracies for the sale to international airlines 
of turbine-powered equipment. The Polish airline, LOT, is showing strong 
interest in the Vickers turboprop Viscount, and Vickers-Armstrongs officials 
are convinced that negotiations with the state-owned airline have been 
successful. Russia, which has been campaigning hard to peddle its impres- 
sive array of turbojets and turboprops outside Russia, already has been 
rebuffed by the United Arab Republic in an aircraft sales effort and can be 
expected to intensify its propaganda campaign if the Vickers sale materializes. 


> Scheduled airlines experienced a decided improvement in passenger traffic 
during the past three weeks and are now beginning to show increased 
optimism over prospects for improved revenues for the year. Another 
bright spot in the over-all industry picture has been encouraging signs that 
bank and insurance company resistance to increases in long-term loans for 
re-equipment program may be easing slightly. Demand for airline common 
stock listed on the New York Stock Exchange remained fairly stable during 
August despite the fact that net earnings may drop to their lowest level 
in eight years as the result of a constantly rising expense level. 


>» American Airlines is pushing back inaugural date of its Boeing 707 jet 
transport service so that Boeing can undertake all modification work 
requested by the airline. In the past, American has carried out all modifi- 
cation of its new aircraft at its Tulsa overhaul base as a means of accelerat- 
ing the introduction of scheduled service for new equipment. An estimated 
40,000 man-hours are involved in the modifications called for by the air- 
line. Transcontinental service with the turbojets is now expected to begin 
some time in January. 


> Self-contained exit and emergency markers for aircraft interiors requir- 
ing no electrical connections or other external power sources will be offered 
by the United States Radium Corp. Units consist of glass tubes internally 
coated with a special phosphor and filled with tritium gas. Light is emitted 
when phosphor coating is excited by the tritium gas. Markers will pro 
vide uninterrupted light for periods up to 25 yr. and are visible at a 
distance of 100 ft. 


> Russia’s Aeroflot state-owned airline is planning to introduce another ver- 


sion of its Tu-104 turbojet transport “in the near future.” Present version 
carries 70 passengers. The new model is designed “to increase seat-mile 
economy by better utilization of fuselage space” and will accommodate 100 
passengers, carry a payload of 26,400 Ib. Known as the Tu-104B, the plane's 
general appearance is the same as the original model although the fuselage 
has been lengthened by 47 in. 


> United Air Lines has taken delivery on its last piston-engine aircraft, a 
DC-6A cargoliner, to bring the carrier's total fleet to 198 piston-engine 
planes. Conversion to a turbojet fleet will begin next year with delivery of 
the first of 40 Douglas DC-8s followed by the first of 11 Boeing 720s in 
1960. Retirement of the carrier’s fleet of DC-7s will begin in 1961. 


> Production program of East Germany's civil jet transport, the Baade 
BB-152 (AW July 28, P- 33), calls for delivery of the first series-produced 
model to East Germany's airline, Deutsche Lufthansa, in December, 1959. 
Two prototypes of the model have been completed. Third prototype will 
serve for propulsion unit testing. Fourth model is scheduled for completion 
in May, 1959, the fifth in September, 1959. The sixth, which will be used 
for fatigue testing, also is scheduled for completion in September, 1959. 

© American Airlines has awarded contracts to nine leading oil firms which 
could result in the purchase of as much as four billion gallons of kerosenc 
during the next 10 yr. The airline estimated that its fleet of 110 tur 
bine-powered aircraft will consume about 450 million gallons of jet fuel 
annually. Approximately 60% of the total. fuel requirement will be pro 
vided by Esso Standard Oil (N.J.) and Sheil Oil Co. 
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Meet the 
New ARGOSY! 


THE WORLD’S FIRST TURBOPROP FREIGHTERCOACH 


: = rs 


TAKES ON A GREAT NAME IN CIVIL AVIATION 


In the story of British aero- 


~~= nautical achievement, some 
Pr great names stand out: aircraft 
-— 





~ that made their mark in the 
> => skies and helped to further 


“ 


ral < Ges RS 
“OS SY aviation progress. 
Such a name is the ARGOSY—the first civil aircraft 
built by Sir W. G. Armstrong Whitworth Aircraft Ltd., 
back in 1926. It made history as the first commercial 
aircraft to pay its way for an airline, and inaugurated 
Imperial Airways’ famous Silver Wing lunch-time 
service between London and Paris. Economic operations 
were made possible by its trouble-free maintenance, 
reliability and carrying capacity. 
The new turboprop ARGOSY, to make its first flight by 
the end of the year, is the jet-age successor of its famous 


namesake. And like the old ARGOSY, the Freighter- 
coach (designated the AW650) will open a new era in air 
transportation. It is a most versatile aircraft. Not only 
can it carry up to 80 passengers in pressurised comfort 
at a speed of 300 miles an hour, it will also open a vast 
new market in air freight. 

The modern ARGOSY carries over three times the load 


of a Dakota at twice the speed and half the cost. 


FORESEES EEE EE EEE EEE OEE OEEEEEEE SESE SE EEE ESE ESESESEEEE SESE SESE OEE SHEERS EEE 


POWER: 4 Rolls-Royce Darts 
AIRCRAFT CRUISING SPEED: 
(14,000 r.p.m.) 296 m.p.h. 

MAXIMUM PAYLOAD: 27,000 Ib. 
RANGE WITH 20,000 lb. PAYLOAD: 
1,600 st.m. 

SIZE OF HOLD: 

46 ft. 8 in, (14.23 m.) x 10 ft. (3.05 m.); 
floor area 426 sq. ft. (39.6 sq. m.). 


PERFORMANCE 





SIR W. G. ARMSTRONG WHITWORTH AIRCRCAFT LTD., Baginton, Coventry, England 
Member of Hawker Siddeley / One of the World's Industrial Leaders 


The Argos y 
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BRINGS THE COST OF AIR FREIGHT DOWN TO EARTH 






rugged, efficient engine that reflects Pratt & Whitney’s 
extensive engine-building experience. The JT12 
weighs only 430 pounds, yet due to its advanced 
design it produces 2900 pounds of dry static thrust. 
With a single spool and fixed geometry, the JT12 
promises outstanding performance, reliability and 
ease of maintenance for many possible applications. 

Meanwhile at Pratt & Whitney Aircraft’s research 
and development centers in Connecticut and Florida 
development continues on the powerful new J-58 
engine, and various aircraft propulsion systems of 
the future are being explored or developed. When the 





“FIRST FAMILY” of the jet world now includes four 
axial-flow jet engines, all pictured here. At left, the famous 
J-57; with afterburner it develops over 15,000 pounds-thrust 
The commerical version (without afterburner) is the JT3. At 
far right is the big J-75 with afterburner, which produces 
over 20,000 pounds-thrust. Commerical version (without 
afterburner) is the JT4. Bottom center is the 7500 pound- 
thrust J-52. Behind it is the new JT12, appearing almost tiny 
beside its powerful big brothers. 


time comes, they will be ready to take their places as 
working members of the world’s “‘first family” of 
power plants for flight. 


Pratt & Whitney Aircratt oxicicr r nies sien comoraion 


CONNECTICUT OPERATIONS—East Hartford, Meriden, Middletown, North Haven, Southington 
FLORIDA RESEARCH AND DEVELOPMENT CENTER—United, Florida 








“FIRST 


FAMILY” 
OF THE 
JET 
WORLD... 


From engines of tremendous power to a smaller 
new one of 2900 pounds thrust, the world’s “first 
family” of jet power plants bears the name of 
Pratt & Whitney Aircraft. 

No other group of jet engines has achieved com- 
parable prominence . . . won on the basis of design 
superiority, manufacturing excellence, and uniformly 
top-notch performance and dependability. And no 
other group of jet engines has even approached the 
contributions made by this axial-flow family to 
American superiority in jet aviation—military and 
commercial. 
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Most powerful members of the family now in 
production are the twin-spool J-75 and J-57 engines. 
They have accumulated nearly 3 million hours in 
many assignments . . . in bombers, tanker-transports, 
fighters and attack aircraft. Their commercial ver- 
sions, the JT4 and JT3, will power the majority of jet 
transports ordered by U. S. and foreign airlines. 

The smaller twin-spool J-52 is in the medium 
power range. This 7500 pound-thrust engine is slated 
to power a new missile, and a new twin-engined 
attack fighter. 

Smallest and newest is the JT12, a simply-built, 
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CONVAIR 600 swept wing, 7 deg. dihedral is illustrated in this three-view schematic. Wing sweep is 35 deg 


to Meet Jet Age Problems 


full Fowler flaps on the outboard 
n vielded too high pitch moments, 
mpromise was reached by giving 
section about half the travel and 

tion of a full Fowler installation. 
Improvement in trailing edge vielded 
ingles of attack, resulting in 
tion, so leading edge devices were 
red, with testing accomplished on 
pped leading edge, slats and all 
f leading edge flaps, with th 
onfiguration being a leading edge 

t which is hydraulically actuated. 


Aerodynamic Seal 


} 


Slots substantially improved lift co- 
ficient at high angles of attack, and 
th hydraulic actuation being used, 
tailing extrusions were 
provide an aerodynamic 

the slot is retracted 
[he slots run from wingtip to in 
| pylon and extend the wing chord 
it the leading edge along their span 
|hev are tailored to the 600, and in 
certain local adjustments that are 
red for best aerodynamic char- 


designed 
seal 


istics 
Chord changes increased the wing 
the 2,000 sq. ft. area of the 880 


250 sq. ft. for the 600. However, 
Convair sought to retain the wing tor 
box as intact as possible (with an 
tooling and end product costs), 

by making changes in the leading 
trailing edge wound up with a 
thinner wing than is used on the 880. 
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Wing sweep remained 35 deg. and di- 
hedral staved at 7 deg 

Since the basic 880 airfoil profiles had 
been changed by leading and trailing 
edge developments, additional aerody- 
namic work was done and reflex (a slight 
dishing inward of the top surface near 
the trailing area) was introduced in the 
600 outboard wing area, along with a 
slight warp, to get the minimum drag 
associated with optimum spanwise load 
distribution, and to minimive drag duc 
to trim (compared with a normal wing 
in this area 

Having gained speed with aft fan 
engines and a thinner wing with reflex, 


the drag rise problem naturally was 
emphasized 
Convair aerodynamicists had been 


aware of Richard Whitcomb’s area rule 
developments (AW July 14, p. 49) and 
worked closely with National Advisory 
Committee for Aeronautics to develop 
the anti-shock bodies; and although the 


original company concept had been 
based on a different pupose for wing 


top surface bodies, thinking merged to 
develop the four pods now used 

Much wind tunnel research and de 
velopment went into the present con- 
figuration, which is completely tailored 
to this installation. Tunnel work ran 
the gamut from one to nine bodies per 
wing, varying locations and dimensions 
with two finally 
compromise 

With the antishock bodies minimiz 


selected as the best 





MACH .91 cruise condition produces shock 
wave over basic wing (top). Shock-destroving 


effect of bodies is shown at bottom 
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LARGE wind tunnel model of Convair 600 jet transport shows wing antishock bodies which employ the area rule concept. 





Area Rule Concept Fits Convair’s 600 


By Richard Sweeney 


San Diego—Convair has taken advan- 
tage of recent technical developments 
to ensure that its Model 600 jet trans- 
port will not face speed obsolescence, a 
factor which most often dictates re- 
placement of major portions of airline 
fleets 

For example, Convair, a division of 
General Dynamics Corp., has designed 
the Model 600 to fiv a full 20-vear first 
line life before fatigue becomes a main 
tenance problem. 

rhe 600 incorporates wing antishock 
bodies which employ the area rule con- 
cept to increase cruise and critical Mach 
numbers (AW July 14, p. 49), has four 
General Electric CJ-805-21 aft fan tur- 
bojet engines which obtain 35-40% 
more dry static thrust at takeoff and up 
te 8% more thrust at altitude than cur- 
rent engines without any increase in fuel 
consumption 

American Airlines has ordered 25 of 
the 600 transports, (AW Aug. 4, p. 38 
and plans to take advantage of the 
plane's speed to operate a “Blue Streak” 
transcontinental nonstop run which 
should be 45 min. faster than the com- 
petition 

Serious development of the 600 
started after specifications for the Con- 
vair 880 jet transport were made final 
in February, 1956. The program was 
basically one of research and improve- 
ment of the basic 880 design (AW April 
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10, 1956, p. 99), which was then de- 

signated Model 22 or Skylark 600, the 

latter designation being dropped soon 

after the airplane was announced. 
Development, at a relatively low level 

of effort, sought improvement in three 

basic areas: 

¢ Improvement in high speed capabili 

ties. 

e Reduction in direct operating costs 

at best speed. 

¢ Improved landing and takeoff per- 

formance. 


Streamline Effect 


During this period, bodies similar to 
the anti-shock bodies of the current 600 
design were being considered, but in 
connection with main landing gear 
Good streamlining effect was 
1erodvnamic re- 


Germany 


housing 
anticipated, based on 
performed in 
time prior. 

In 1957, American Airlines came up 
with a set of specifications which re 
sulted in an increased development 
effort which culminated in the 600 

Frank W. Kolk, equip 
ment research for American, pressed 
for improvements in landing and take 
off which would enable the 600 to op 
crate from La Guardia Field, N. Y 
He would use La Guardia as a terminal 
{or the transcontinental nonstop run, 
then have the airplane turn around and 
originate flights to Chicago or of a 
similar distance, on an economical basis 


search some 


director of 





and without any modification or change 
in the basic airplane 

First American requirement was the 
addition of three-seat rows, meaning 
higher weights, and it was at this time 
that intensive aerodynamic work was 
accomplished on flaps and leading edge 
devices to meet the increased weight 

Determining that the airplane was 
not limited as to Civil Aeronautics Ad- 
ininistration field length or climb 
gradient, aerodynamicists computed 
that the wing aspect ratio could be 


in chord at the 


leading trailing edge or both. They had 
learned that the best high speed char 


obtained here bv ex 


lowered by an increase 


cteristics were 
tending the trailing edge 


aCTOMN the be yard 


First move was an 
trailing edge extension of 16 in., which 
later was cltanged to a 25-in. extension 


from tip to wing center section, wher¢ 
the extension was gradually reduced to 
that point where the trailing edge inter 
ects with the wing-fuselage fairing 
Major arrangement of, the trailing 
cdge aerodynamic surfaces of the basic 


retained: inboard 


S50 wing were 

and outboard flaps were used, with 
sileron between, and inboard and out 
board spoilers retained. However, all 


surfaces were redesigned due to trailing 
edge changes and incorporation of anti 
shock bodies. 

Larger flaps were incorporated on the 
600, and the inboard flap was made a 
full ‘Fowler-type (double slotted). Use 
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CORPORATION OF AMERICA 


Recent price reductions in titanium metal—the 
seventh initiated by Titanium Metals Corporation 
of America since 1954—have provoked renewed 
interest in the design properties of the material. 

With prices down 45 percent from levels four 
years ago, and weight, heat, and corrosion problems 
severely increased in aircraft and missiles now 
being devised, titanium metal’s role is growing 
ever more important. 

The purchasing of titanium can sometimes be a 
complex task. TMCA hopes it can help you in that 
task by passing along some reminders on methods 
to save money on the “price extras” that apply to 
all orders of titanium metal. Of course, design con- 
siderations are paramount, but sometimes slight 
changes that can be tolerated by engineering can 
mean large cash savings. 


QUANTITY 

Production costs decrease as the amount of 
material being processed increases. Therefore, 
quantity schedules have been established to pass 
along economies to the purchaser. A customer 
can often benefit by careful consideration of the 
amount of material he is ordering, compared to 
the quantity schedule as outlined in TMCA'’s 
Buyer’s Guide. In many cases, because of ap- 
plicable quantity extras, upwards of 1,000 pounds 
of titanium metal are available at no charge to 
the purchaser. For example, a 10,000 pound ship- 
ment of heat-treatable forging billet can cost 
exactly the same as a 9,074 pound order; a 5,000 
pound shipment of plate can cost exactly the 
amount of a 4,802 pound order. TMCA’s district 
sales managers are always willing to help you 
take advantage of the price breaks. 


PATTERN 

Although ordering by pattern sizes is an estab- 
lished procedure with more common engineering 
materials, it isn’t always the most economical 
method with titanium. For example, when small 
parts are to be cut from sheet, ordering “random 
size” will save you 75 cents per pound of material. 
The price allowance is applicable when specific 
sheet sizes are ordered, but shipment is permitted 
in widths ranging from -6" to +2” and lengths 
ranging from -18" to +12”. Weight of random 


TIMET> 


size sheets and exact size sheets of the same gage 
can be combined when computing quantity prices 
for a given order. 


TOLERANCE 

Here important weight saving advantages are 
accorded designers and cost savings accrue to pur- 
chasing. Material specified ‘2 AISI tolerance 
weighs 10% less than standard-tolerance material. 

TMCA’s district sales manager will be happy to 
provide you information on grades and products 
where this tolerance schedule applies. 


WIDTH 

If you determine the end use of metal before 
ordering, you will sometimes realize important 
cash savings. For example, titanium metal 24” 
wide is classified as “sheet,” and sheet prices apply. 
However, by ordering material \%e” less in width, 
strip prices apply at a savings of 50 cents to $1.00 
per pound. 
THICKNESS 

A more substantial saving is possible in specify- 
ing plate rather than sheet where the substitution 
meets design requirements. Metal 0.187” thick is 
priced as sheet. However, metal 0.1875” is priced 
as plate at a savings of $2.10 per pound. 


SIZE 

A size extra of 20 cents per pound applies to 
billets 8” or less in diameter. However, billets 
8%e” in diameter are supplied at base price. If the 
additional %e" can be tolerated by design, the 
financial savings on material can be realized. 

These are just a few examples of the money 
savings possible through careful study of the 
“price extra” sections of your Buyer’s Guide. 

Fixed, published schedules are vital in guaran- 
teeing standard quotations to all customers in 
highly competitive work. By the same token, 
TMCA customers will receive every pricing benefit 
possible under these schedules. 


oe ke. * ek 


If you are placing an order for titanium, or con- 
sidering purchase of titanium, contact the TMCA 
sales manager in your district. He can help save 
you money and time. 


©) Bulletin 1 Properties of Ti-6AI-4V 


( Bulletin 2 Heat-Treatability of Ti-6Al-4V| 


(1) Bulletin 3 Analytical Chemistry of 


Titanium 


() Bulletin 4 Mechanical Testing of 
Titanium 





TITANIUM METALS 


() Bulletin S Properties of Ti-155A 





(CD) Bulletin 6 Titanium Welding Techniques | 





233 ‘Broadway, New York 7, N. Y. 
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h ck ww we due to local super- 
locities over the wing in the 
section, Convair found that 
tends to unload the wing tip at 
peeds and to reduce overwing 
ities with the end result being a 
r-than-normal shock formation in 
irca 
[laving developed the bodies for anti- 
k purposes, Convair also found it 
provided additional tankage space 
xtend the 600’s range capabilities. 
Having developed the larger, faster, 
range 600, Convair has not 
glected the 880 design. The basic air- 
1¢ will be that ordered by Trans 
tld Airlines and Delta Air Lines, 
extensions of this model are under 


U.S. DOMESTIC TRUNKLINES traffic 


projection & fleet productivity 1958 65 


U.S. Domestic Trunkiine Forecast 


Medium Range 


Demend 61% 


eT 


Billions of Revenue Passenger Miles 


880 would result 
in airplane which some skin 
would be increased to increase 
igth for a payload gain, resulting in 
raft with a maximum zero fuel 
ht of 117,000 Ib. rather than the 
00 Ib. of the basic 880. 
Convair also is talking to some Euro- 


study on the 


ne 


on 


venue miles in 1965 


JET transport market forecast calls for 18 billion additional passenger r 


pean airlines about an 880 which would ts a 2( h, t 
be capable of operating to South Amer- company 
ica, throughout Europe and to the Mid 
die and Far East, on a consistent basis 
This strictly the talking during servic 
stage—a proposal—and Convair top man up to 


ter 
nre;nriol 


vear service life whi 
feels, will be 


| 
line due to the 
Items whi 





ilmost a 


irplane’s speed capab 


hw yuld require 
life t 


ties 


Convair 600 Data 


WING 
\rea 


Aspect ratio (basic) 


version 1S in 


14 
vouk 


i i datc¢ 
5 


basic ind ext 


0 sq. ft. agement has not vet given approval for 


the the 
craft 

The plane would retain $80 dimen 
but would have a takeoft 
weight of 199,400 Ib. which is 20,900 
Ib. heavier than the S80. and 
would have a ramp weight of 200,000 
Ib. which has resulted in its being la 
beled unofficially the 200,000 Ib 
S80." Maximum landing weight would 
be 155,000 Ib., up 
880, while zero fuel weight would b« 
123,000 Ib., a 10,000 Ib. 
basic 880 

A primary difference would be the 
addition of hve wing center section fuel 
cells, which would give operators ex 
tended range with the 880 size, an at dk 
tractive proposition to a number of air 1 critical design factor in 
lines which cannot afford the larger anc 
more costly 600 


6.2 
design or construction of au passenger comf 
\irfoil thickness ratio 
9.7 
31.519 


64.70 
tip 


5 10.55% 9 
8.18% 
7.41% 
6.11% 

38 deg. 45 

22.769 sec. 

35 deg. 


span 
Cost Savings 

Another facet of the k 
life of the airplane, Convair 
money that operators will 
With po 


tr insports 


span 
I sons, 


TTOSS 


span 


basic 


Sweepback min. SAVE 


leading edge) tegration costs twar puist 


new model 
ally, re 
+} 


iderable expenditur wr the 


Sweepback cngine 
(30 


introduced quiring « 


chord) period 


31,500 above basic ir incor) 


0.303 
7 deg. 
4 deg. 


laper ratio 
Dihedral 
Angle of incidence 


ration imto operation 
he th, 


lares 


the 


proht for 
pe th ip 
life of 


increase Ove! These amounts will 


operators, Conval l¢ 
to four tim 


fyi} 


three luring 


HORIZONTAL TAIL 
\rea 426.5 sq. ft. 
(spect ratio 3.52 


\irfoil thickness ratio 


the 
Structural fatigue 
on the 


vith ittendant 
il plane for 
il] 
ports, emphasized by the per 
high 
planned for these air 
Going back 
program, Convair 
tests on fatigue p lities 
ibled the company to not only make uy 
kits required to repair fatigue 
but te thes 
to 


wn time repai 
t tran 


hour earn 


}¢ 


8.80% 
7.41% 
7.5% 


root 
tip 
Dihedral 
Sweepback 
leading edge) 
30% chord) 


ing capacity ind 


41 deg. 9 min. 
30 sec. 
35% 
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Range and Speed 


In selling the 600, Convair points out 
the range-at-speed advantages of the 
aircraft. Calculations have been made 
which indicate that on a Seattle-Tokvo 
run the airplane’s capabilities are such 
that 50% of the time the flight could 
be made nonstop; and that if one r 


uirling é 
laborato 


which cl 


in it 


Taper ratio 
d illias 
VERTICAL TAIL 
\rea 

(spect ratio 

\irfoil thickness ratio 


in specific areas have kit 


295 sq. ft. el 
1.518 


in an operator's hand well prior 


roblem, whi 


frst reported fatigue 


10% 
8% 


root 

tip 

Swe epbac k 
chord) 35 deg. 
33 


30% 


laper raho 
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fueling stop were made, the airplane 
still would arrive just 10 min. later than 
a competing intercontinental type jet 
transport which made the trip nonstop, 
predicated on a normal 6 hr. flight time 
The nonstop 600 would, of course, be 
much faster. For the 600, Convair proj 


occurred as predicted 

Che program for 
600 stresses that the ai 
signed to fly the first lin 
facing the fatigue problem 


sales 


iwa 


ing to the jet desig 


Convair research 1 th 


the 


raft 
life 


SSI) 


} 


witho 


Contribut 


id 


rivec 


hw )< 


l 





HOW TO SOLVE AIRCRAFT AND 
MISSILE DESIGN PROBLEMS WITH 


New silicone rubber cures without heat, keeps physi- 
cal and electrical properties to 600°F 


Need to seal or caulk metal, glass or plastic parts? Encapsulate 
or pot delicate assemblies? Mold silicone rubber parts in place? 
Patch or repair rubber parts? Need a flexible, heat resistant, ac- 
curate, self-releasing mold for low-cost plastic tooling or model 
making ? 

New G-E RTV silicone rubber will do all this and more. Cures 
it room temperature in any time you select up to 48 hours. Stable 
up to 600°F. Excellent electrical properties. Tough, elastic, bonds 
well to primed surfaces. Has good resistance to aircraft fluids and 
fuels. Viscosities from very pourable to spreadable. Solvent free— 
shrinks less than 0.2% while curing. Write for technical data. 
Samples available for evaluation—just give us a brief description 
of your application. 


RTV sealing in Douglas DC-8 Jetliner. 


New high strength silicone rubbers meet new, tougher 
specifications 

Last year G.E. doubled the strength of silicone rubber to make pos 
sible silicone parts with physical properties comparable to those of 
organic rubber. Since that time other improved and high strength 
G-E compounds have filled out the line. Now the requirements of 
almost any rubber application can be met without having to com- 
promise between the temperature resistance of silicones and the 
physical strength of organics. 

A number of new government and industry specifications have 
been written to take advantage of these developments. These specs, 
of course, are the best way for you to call for the properties you 
need and still give your rubber fabricator flexibility to use the 
newest available compounds. Write for a list of the latest specifi 

ations and data on new higher strength silicone rubber. 


New silicone rubber shows 800% elongation, 225 ib/in tear 
strength, 1750 psi tensile strength. 


Better performance at 1/5 the cost . . . with new sili- 
cone rubber insulated wire 


New thin wall constructions of silicone rubber insulated wire are 
replacing more expensive high temperature wire in many appli- 
cations. Silicone rubber can withstand current overloads of 300 
to 400%. The same test causes a higher priced insulation to de- 
ompose and fail. 

Under emergency conditions silicone rubber gives maximum pro- 
tection because it does not melt at high temperatures or give off 
toxic fumes—(when burned in a direct flame it forms a non 
onducting ask which continues to insulate). It has outstanding 
resistance to temperature extremes, ozone, corona, radiation and 
eold flow. Excellent electrical properties are retained at elevated 
temperatures. Installation is easier because silicone rubber is truly 
flexible and strips easily. Write for complete technical data 


Silicone rubber insulated wire conducts even in an 1800°F flame 





Send for more information. ee ee ee 
Section D8J9 Silicone Products Dept. 
General Electric Company, Waterford, New York 


Please send me further data on 


] Silicone Rubber Wire Insulation Lj High Strength Rubber 


i. C) RTV Rubber 
GENERAL @ ELECTRIC] =~ 


Address 


Ci z Stat 
Silicone Products Department, Waterford, New York wee eo Sie aaa po -——— ee 


Title 




















wn Operations peculiar to short haul 


ane were thoroughly and com 


pletely analyzed 


Data showed that of all structural 
ids, those resulting from taxiing dic- 
fatigue since a propor 
large portion of airplane op 
time for a short-medium range 


criteria 
hate hh 


; 


rplane was spent in this regime where 


g up to 


rd 
as 


ire reversed from those of normal 
( ur feels it has 

in 
SSU 


inother design 
transferring knowledge 
to 600 
the company 
1 medium range airplane from 
hort haul tvpe, rather than down to a 


] 


dium range plane from a long haul 


vantage 
the 


in this case is design 


craft 

Che result, Convair claims, is a more 
vielding a structure 
sed on criteria peculiar to the design 
other designs are 
ed to accept compromises which 
600 does not face, those that are 
ited by chopping down a larger basic 

craft design 
\nother advantage, Convair feels, 
in its use of Scotchweld bonding 
has been shown in tests to increase 
ngth, but is not taken into account 
fatigue or structural strength calcula- 
s. The bonding process also results 
unloading of fasteners such as 
long the bonding line giving ad 


lanced design 


sion, whereas 


Modern airframe construction calls for 


STUKE LOCK 


SELF-LOCKING TURNBUCKLES 


ditional margins in shear and bearing 


In the battle to keep structural main 


tenance costs as close to zero 


as 


pos 


sible, Convair feels it has gained addi 


tional ground by applying Scotchweld 
primer to the entire interior surfaces of 


580 and 600 wing integrated fuel tank 


since continuing research has shown the 


primer to have excellent corrosion r 
sistance properties 
Additional tankage in the 
and anti-shock 
plus center section fuel cells in the pri 


jected long-range 880, use bladders 


Hv) 


center section bod 


Design Cognizance 


Inherent characteristics of the tran 


ort intended to fiv the stages between 
| 


400 and 1,799 stat. mi., 
‘elected as boundaries of 
operations, leave leeway at both 
of distance proper 
cognizance 
vail 


end 
scale when 


is taken, 


aCCOI 


This adds considerably to plane 5 po 


tential market, and the « 
moving to take fullest advantag 
sales possibilities 

Convair that down t 
lengths of 200 mi., the 600 ha 


seat mile costs at reasonabk 


mpan 
of a 


Says stag 


Same 


do. The company acknowledges that di 
rect costs are higher, more 
be filled, but 


cites a_ balancing 








NAS 645-651 Series 


R. E. BELL MFG. CO. 


Memphis, Tennessee 
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medium rang 


ling to Con 


the 
load 


factors as competitive turboprop aircraft 


wing 


) 


which Convair 


design 


11 


seats are to 


speed 
I 


idvantage which can be offered in 
line selling 

And while 600's nonstop or speed-at 
range capabilities offer some airlines 
potent entry in long haul operation 
Convair'’s thinking is that still anoth« 
market exists for an airplane which can 
t of system a 
urcraft and need 
fuel into it 


ntercontinental 


operate on pa route 
| medium 


put 


1 irket 
which Con 
peculiar ti 


200.000 


Ib, 880,” fo 


t nta 


ites these ad th 


design 
© Fewer seats to fill, which 
foreign i much better chance t 


board enough passe 


gives som 
iirlines 
within thei 
the 
this 


meet 


ngel 
Ih ike 
nize 


ust 


rritori t 
or least te nin 


competition th m 


wn ft trip pa 
spect ot 


filling 


international cde partur 


In 
planes it majo 
centers 
¢ Smaller physical size, which affect 
maintenance fa nent 
e Lower initial cost, but multi-mis 
pability 
© Operational performance capabilitic 
f basic me 
effect o1 
strength requirements 
An expanded potential mat 
raft ha led (¢ 


c hnique ‘ 


lithe require 


lium range airplane an 


their inwa ] neth 


ket for it 


ind 


HARRELSON MFG, CO. 
Calhoun City, Miss. 

















SPECIFICATIONS OF COLE HEATERS NOW BEING MANUFACTURED 
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Fusible Link 8 2 3 
2 6 Thermo. / Link 25 for Aircraft 
27 Thermo. /Link 6 : 
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27 Thermo 
a Other Applications 


Thermostat 
Thermostat a 
reimestat or = Cole Electric Co. 
ermostat , 
Fusible Link manufactures an extensive 
70/47/23_| Thermostat line of electric heating 
20 Thermostat . 
= —_ devices—from 50 watt spot 
155 Thermo. /Link heaters to 15 KW single or 
%4 Thermostat three phase airflow heaters, 
_¢ WORT with or without blowers — 
70 Thermostat , " 
or will design a heater for any 
special application. Write for 


8/16/24 Thermostat 
full information. 
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70 Fusible Link 
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which delve deeper than usual 
crtain aspects of prospective put 
rs problems 
\lthough generally Convair follows 
has become fairly common prac- 
imong jet transport manufacturers 
ing to help potential customers 
suitable markets for surplus equip- 
and in furnishing route studies 
| operational techniques data which 
be submitted to possible financing 
es, the company has carried its 
rts further in the financial advisory 
| than is common practice. 
In the past, many purchases of Ameri- 
1 equipment have been financed 
rough the U.S. Export-Import Bank, 
i normal practice for foreign flag 
rs which are not necessarily owned 
sponsored by their governments 
For airlines which can use this or 
t conventional sources for finan 
ng, Convair performs the usual ser 
\rrangements here call for dollat 
sterling loan payments 


nt 


Finance Source 


Although creation of expansion of 
il transport fleets is not considered to 
| under its aegis currently, the U.S. 
clopment Loan Fund may become 
new potential financing source for 
me foreign flag carriers. This agency 
term loans to under- 
eloped countnes for projects which 
ll require extended periods of time to 
complete. Establishment of an_ air 
transportation system could well come 
under such project category, even 
though it not now meet loan 
chigibility requirements This agency 
n accept local currencies in repay- 
nt, a factor which can have a tre- 
ndous influence in view of trade 
lationships and balances which many 
iller nations have with the dollar and 
rling countries 
Soft currencies present a problem, 
nvair finance experts realize, but the 
panv’s latitude in operational think 
indicates that quite possibly some 
g can usually be worked out. The 
t barter svstem has not vet entered 
picture, but arrangements wherein 
rter would figure, with the end prod 
t being dollars, pounds sterling or 
icceptable currency to exchange 
irplanes, are not impossible 
\s for the used airplane market, 
h some as a bad situation 
jets really start flowing into op 
n, Convair experts indicate it may 
be as bad as anticipated. Although 
sav thev are not able to tell today 
re one might sell five or 10 DC-7s 
Super Constellations, they claim, 
n the time comes, the used plane 
ket problem may well not be as 


iKCS long 


does 


foresee 


1s anticipated 
the financial community, Con 
has developed a presentation which 
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is keyed to its medium range aircraft 
and the attendant inherent economics 
not tied to any airline’s operations 
This promotion tool can be used to tell 
effectively Convair's story to any seg 
ment of the financial community, and 
may create favorable impressions which 
will bear fruit later with people who 
have no involvement in aeronautical as 
pects of finance at the moment 
Another area where Convair finance 
people are at work is in making initial 
contacts with leasing companies—firms 
which buy and lease to operators all 
kinds of hardware, not necessarily ait 
planes alone, or perhaps have never 


Gama 


ree 


| 


| 


dealt in aircraft of anv kind befor 

Although many airlines are still sh 
of leasing operations, a recent American 
in leasing engines for the 600 
and Lockheed Electra indicates that at 
least 
particular svstem of doing business hav« 
appealed to an operator 

Lease operations are just now coming 
up in the field, Convair people find 
and as the various facets of this method 
in relation to capital requirements, tay 
outlays, and over-all financial position 
result 


move 


some of the advantages of thi 


become clearer, an upsurge ma\ 


This is the first f » art ea 


mveatr 600 The second li appea in ne 


eek's isaue 
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“Environmental Testing” A Carburetor 


When he closes that heavy steel 
door, an Airwork overhauled carbu- 
retor will fly 10,000 feet above sea 
level. A few feet away, the gauges 
will tell exactly how well it would 
feed an engine at this altitude. The 
inspector will compare fuel flows 
and air flows with the sea level per- 
formance determined by previous 
tests. 

The box is part of an air circuit 
and bleed test stand that simulates 
altitudes to 20,000 feet. Airwork uses 


Airwork 


CORPORATION 
Millville. New Jersey 


it to performance test carburetors at 
those altitudes where most of their 
working life will be spent. 

This extra test . . . and the extra 
equipment needed for it . . . are typi 
cal of Airwork thoroughness. We 
make sure, before the unit leaves 
the shop, that it can be trusted to 
deliver top performance 

See for yourself, the big difference 
quality makes. Send your next 
engine to Airwork. You'll be glad 
you did. 


BRANCHES IN: 
WASHINGTON 


NEWARK « MIAMI « ATLANTA 


CLEVELAND 











SAUNDERS-ROE P.531 five-seat general purpose helicopter was built as a private venture. Rotor diameter is 32 ft. 6 in. 


Turbine P.531 Aimed at Export Market 


Farnborough—Saunders-Roe’s_ P.531 
gas-turbine helicopter is Britain’s latest 


bid for export sales in the rotary-wing 


field 

The new P.531 carries a pilot and 
tour passengers in a compact airframe 
with a .324-ft. diameter rotor. Power 
plant is a Blackburn Turmo 2 (license- 
built equivalent of the French Turbo 
meca Turmo 2) rated at 425 shp. for 
yne hour maximum time 

P. 531 is roughly comparable to Sud 
\viation’s Alouette or the Bell 47 
series, except that it is heavier at its 

300 Ib. gross than either craft. and it 

physically smaller than both 

lime scale of the project raised som« 

ebrows in Britain: from detail design 

first flight took 200 days. The project 

is first begun last November and fin 
ished by the vear’s end. Detail design 
began with the new vear. Ground runs 
vegan June 19 and first flight was Jul 
t} 


= 


Private Venture 


The company is financing the con 
struction of three prototypes as a private 
venture. Even though the design draws 
heavily on Saunders-Roe experience 
with its Skeeter series of agile heli 
copters built for British and West Ger- 
man military services, the major portion 
of the project was in new areas. Finan- 
cial risk for the company, which suffered 
when its P.177 mixed-power interceptor 
never got off the assembly floor, must 
be considerable. 

First photos 
rough-and-ready 


of the P.531 show a 


airframe devoid of re 
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reinements of line and aesthetics of 
form. The Blackburn Turmo and its 
assorted plumbing, intake and exhaust 
ducting seems to have been flung on ; 
shelf behind the passenger cabin. But 
this is simply a prototvpe and there is 
the prospect that final versions of the 
craft will more nearly rescmble the 
handsome little Skeeter 


Seating Arrangement 


passenger sit 


Pilot and one side-l 
side at the front of the cabin 
hind them is a bench for three pas 
sengers. This folds flat against 


g 
the wall to 


ind be 


bench 


leave the area clear f 





Saunders-Roe P. 531 
Specifications 


Over-all length, main blades 


folded 29 ft. 0 in. 
Over-all width, main blades 

folded 8 ft. 6 in, 
Over-all height 9 ft. 6 in. 


32 ft. 6 in. 
2,092 Ib. 
3,800 Ib. 


Main rotor diameter 
Weight empty 
Gross weight 


Useful load 1,708 Ib. 
Maximum range, normal tank 

age 210 naut. mi. 
Maximum endurance, normal tank 

age 3.3 he. 
Maximum range, long-range tank- 

age 280 naut. mi. 


Maximum endurance, long-range 
tankage 5.2 hr. 
Cruising speed 100 kt. 


Maximum speed 105 kt. 











freight or to take two standard service 


tretchers for air evacuation o imbu 
lance tasks lhe seat next to the pilot 
is reversible so that a medical attendant 
if he wishes, can turn to face h 
tients 

An air-operated lightweight | 
hoist is fitted for rescue work. Slings or 
cargo nets can be attached to the bot 
tom of the fuselage for carrving bulk 
loads external] 

Rotor svster based on a constant 
peed rotor and ft pin nti 
vhich can b pre tt hold a 
rpm 

Main rotor is four-bladed and so f 
1as Shown low vibration levels and 
trol forces, sa th Ipan 

The Turm f turbine type 
powerplant, which means the trans: 

ni lutch it irms stan 
ommercial fuels—ker ic, light d 
oul or low tan lime 


Built-in Growth 


Growth has been built into the craf 
rotor, 


m system an 


transmiussi 
signed to take th 


developments 


bec 1uSC 
fuselage have been d 


stresses of new lTurmo 


with shaft horsepowers up to 650. hh 
iddition, the company says an operat 
ould install gas turbines in_ the 

1,000 shp. range, and derate them f 
sea-level operation at a reduced Powe 


icvel which could be held constant to 


i high altitude or temperatur 


I 


Project team was led by Saunders 
Roe’s chief helicopter designer, T. | 
Ciastula, First flights were done by 
chief helicopter test pilot K. M. Reed 
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’ 
Lured by the prospect of Happy Holidays, flying with 


thousands of people are flying via Eastern 


Air Line’s Great Silver Fleet. Behind every 

flight is Eastern’s painstaking maintenance 

program that starts with materials testing... 

and ends with selection of the finest 

products available. 


This special care in using only the best is one A | RC Q A it T 

of the reasons why Eastern is using Sinclair 0 : | 
Aircraft Oils exclusively for the tenth year. 
Many millions of air miles have proved that 

Sinclair lubricants provide dependable CTVELY 
aircraft lubrication. Why don’t you rely on 


Sinclair Aircraft Oils for reliability economy? soe eee 











SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N.Y. 
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interiors for the Gulfstrearn 


designed by leacing stylists 


THE GRUMMAN GULFSTREAM 


POWER: 2 Rolls-Royce Dart (RDa 7 2) turboprop engines, already 
e}ae)'2=1¢ ho) MAaliiiiolat-me) male] a-me)m@-liallal-Me)e)-1¢-) 410) aP 


CAPACITY: Executive—10 12 passengers (comfortable 


19 passenger version also available) 
RANGE: 2200 miles plus a reserve of 200 miles and 45 minutes fuel 
SPEED: Cruises 350 mph at 25,000 feet (pressurized) 


re) <2 4-7-0010), pm@rclere]e)(-Me)Melel-1¢-)(lelamicelasmaticl ich a-m tm ale le 
4000 feet. Cabin pressurization permits flexibility of altitudes to meet 
iried weather anu traffic conditions 


EQUIPMENT: Provision for the most modern electronic, communications 
ind navigation equipment. The Gulfstream is designed to be 
completely independent of ground handling equipment 


Companies who know the corporate airplane as a dynamic 
business tool have already ordered 
the Gulfstream. Please write Mr. Leroy Grumman , Wis) 

‘Olst-ligaat-lame) me dal-m =10)-1 00) or Distributors listed —. wa 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION - Bethpage - Long Island - New York 


ns t Wilmington, De Southwest Airmotive Co.. Dallas, Texas 


f Airmotive rt Burbank, Cal Timmins Aviation Ltd. Montreal anada 
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SPACE TECHNOLOGY 





Long nose probe is installed on Douglas Thor, shown seconds after 
Note twin sensors mounted midway on probe. 


launching. 


Atlas 
could 


version of the USAF-Convair 
intercontinental __ ballistic 
operate with a second stage of 40,000 to 
50,000 Ib. total weight without extensive 
modification, making it useful for a wide 
range of space vehicle applications. Mass 
ratio of current vehicles is being improved 
by shaving weight of many of the parts. 
During firing last September, in which the 
violently for a 
seconds before breaking up at low altitude, 


Tinal 
missile 


missile gyrated number of 
missile exceeded design loads considerably. 
First successful three-engine 
\tlas-B last proved staging, nose 
cone separation and ground guidance opera- 


firing of an 


Aug. 2 


\tlas-B gets final inspection in modification hangar 


; 


tion. Nose cone was separated just after 
burnouts. Body of missile was backed away 
from the nose cone by two retro-rockets 
Single retro-rocket can accomplish the job 
these 


trajectory of the 


alone. rockets does not 
disturb the 
which has been determined carlicr by guid 


\ chicles 


three 


Firing of 


nose conc, 


ance in the main missile body. 


being fired in the current series of 
engine tests are heavily loaded with instru 
mentation. Although they carry full fuel load 
and engines run to burnout, the payload 
overload of telemetry equipment cuts the 
mass ratio enough to cut range from more 


than 6,000 mi. to some 2,500 mi. Gen 


Vernier engine thrust tubc 





Thor is fitted with new production nose cone in this night view 


of missile. Note power line tower. 


eral Electric Co cope contractor 
for the Atlas, has developed a recoverabk 
data capsule that can be used to back up 
Greatest 
Atlas 


is being 


nose 


telemetry vibrational stresses ex 


during the tinx 


held on the test 


perienced by cone 
that the 


When engines reach 90 of maxi 


missile 


stand 


mum thrust, missile is automatically released 


for flight. During flight, most of the vib: 


tions are damped out by the atmosphes 


Missile’s stainless steel outer skin is cor 
stantly under high stress, due to a great 
deal of internal pressurization, providing 
considerable strength with light weight f 
the Atlas 


is at technician's right 














yee.) 





Fuel trucks are positioned at Thor-Able launch pad as vehicle is readied for firing. 


*tlas-B is launched (above) from its Cape 
Canaveral launching pad (below). Checked 


nits owt scons remmen seveoe Weight Reduction Drive Increases 
Atlas-B Tactical, Space Missions 


Workmen line up fittings as Atlas-B moves onto the launch pad A-frame. 











nique, called Automatic Bandwidth 
Control, retains the full FM improve- 
ment advantage but minimizes the 
threshold effect by automatically vary- 
ing the bandwidth by a factor of 10, was 
developed by two Collins Radio Co. 
engineers. 

© Crossed field traveling wave tubc. 
New type of crossed field traveling wave 
tube, called the M-J tube, has been 
developed by two engineers of the 
General Electric Co. (Palo Alto, Calif.). 
Advantages of the M-J tube operation 
as compared with M type tubes are the 
collection of the electron stream on an 
clectrode separate from the slow wave 
circuit and a high gain rate similar to 
O type tubes. 

These differences mav improve both 
power and frequency capability as well 
as in total gain compared with present 
M tvpe devices. 


Parametric Amplifiers 


Until about two years ago, the only 
available amplifiers at microwave fre- 
quencies were electron beam devices 
such as traveling wave tubes and kly- 
strons. These tubes are noisy because 
the clectrons forming the beam are 
emitted randomly from a heated cath- 
ode. Theoretically, this process sets a 
ininimum value to the attainable noise 
figure for tubes of this kind. 

More recently, however, the old idea 
of parametric or variable reactance 
amplification has been applied to micro- 
wave amplification. 0 power 
comes from a local source of RF energy 
called a pump, which is usually at a 
higher frequency than the signal, rather 
than from a d.c. electron beam. First 
applied to ferrite and semiconductor 
amplifiers, it can also be applied to 
clectron beam devices. 

Primary interest of this type of 
application is that, in principle, beam 
noise does not set a lower limit to the 
noise figure as in conventional tubes. 

Simplified description of the opera- 
tion of a parametric amplifier has been 
given previously for the case of a silicon 
diode (AW Aug. 4, p. 69). Configura- 
tion of a regenerative electron beam 
amplifier differs, but its operation is 
similar to that of the low frequency 
traveling wave tube discussed there 


RF Voltages 


In this type of amplifier, a main 
cavity has two gaps separated by a field 
free drift space. At resonance the RI 
voltages at the gaps are cqual and in 
phase. If an electron beam is passed 
through the cavitv, then velocity modu- 
lation at the first gap will produce an 
RF current at the second gap. 

Since an RF voltage already exists 
there, the result will be an electronic 
admittance in parallel with the cavity 
shunt capacitance. The phase of the 
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gap current relative to the voltage, and 
therefore the character of the electronic 
admittance, is controlled solely by the 
drift angle of the electrons between 
gaps. 

If the drift angle is adjusted to give 
a purely inductive or capacitive sus- 
ceptance, it can be used to obtain 
parametric amplification. Pump modu- 
lation of the susceptance is accom- 
plished by modulation of the beam 
current, which is done by means of a 
cavity resonant to the pump frequency 





device make it attractive as an applica 
tion of the parametric amplification 
technique. 

Possibly the two-cavity device just 
described could be repeated to form a 
traveling wave structure but a_ better 
method is available 

By simultaneously applying a signal 
wave and a pump wave to an clectron 
beam, the signal can be made to grow 
exponentially without any surrounding 
circuits 

Space charge waves on an clectron 


beam are similar in many ways to waves 
on a transmission line—where two waves 
are possible, one traveling in the for 


and preceding the signal cavity 
Potentially large bandwidth and 
stable operation of a traveling wave 


ef NOISE 


A *~ CIRCULATOR 





SIGNAL 


——o—— 


AMPLIFIED 
— FAST WAVE 
FAST WAVE SIGNAL 
NOISE PUMP 
ELECTRON 
GUN 
ELECTRON COLLECTOR 








~~-->-FAST WAVE COUPLERS —-~ 


EXCITE ONLY FAST SPACE CHARGE WAVES 
REMOVE ONLY FAST SPACE CHARGE WAVES 











PARAMETRIC electron beam amplifier is version of familiar amplifier without conventional 
noise limitations, employing fast wave amplification without fast wave noise. 





COLLECTOR 









SLOW-WAVE CIRCUIT 


ELECTRON STREAM 












SOLE 


CATHODE 
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CROSSED field traveling wave tube, called M-J tube, has advantages of collecting the elec 
tron stream on an electrode separate from slow wave circuit and a high gain rate. 
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EIGHT-ELEMENT broadside array constructed by Stanford University scientists for beyond-the-horizon propagation studies at S-band 
employs helical feeds which rotate to provide phase shifting action that causes main beam to rapidly scan a 4.2 deg. azimuth sector. 


Moon Reflectivity Described at Wescon 


By James A. Fusca 


Los Angeles—Subjects ranging from 
reflection characteristics of the moon as 
they affect earth-moon-earth communi- 
cations svstems to handv short cuts in 
engineering report writing, covering the 
breadth of the electronic and avionic 
arts, have been presented in technical 
papers delivered here at the Western 
Electronic Show and Convention. 

One effect of this broad coverage, 
apparently, has been that engineers have 
been attending fewer presentations, 
concentrating mostly in areas of special 
interest. Proportionate number of engi 
neers visiting exhibitors’ booths has 
been appreciably higher than last vear. 

Among the papers that have aroused 
interest are: 

e Parametric electron beam amplifiers. 
Fundamental noise limitations of con- 
ventional beam tubes do not apply to 
tubes employing the principles of para- 
metric amplification at microwave 
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frequencies, according to four Bell Tele 
phone Laboratories scientists. Thes 
have built both regenerative (resonant 
cavity) and distributed parametric beam 
amplifiers which exhibit verv low noise 
performance. They propose a version of 
the distributed tvpe of amplifier for fast 
wave amplification with fast wave noise 
removed. (Similar device was developed 
by Zenith (AW Sept. 1, p. 64 

@ Moon’s reflection characteristics. Us- 
ing the moon as a means of communi- 
cation between widely scattered points 
on the earth’s surface has received in 
creased attention since the first success- 
ful voice-relay experiments m 1954. (See 
description of Navy's Washington to 
Peari Harbor moon-bounce communica- 
tions system now being installed: AW 
Aug. 25, p. 15.) Two scientists of the 
University of Michigan have described 
the influence of the moon’s reflection 
characteristics on its use as a passive 
relay. ! 

© Rapid-scanning broadside 


S-band 


array. Bevond-the-horizon propagation 
experiments at Stanford University to 
obtain data about propagation anomalies 
in the troposphere have required the de 
sign and construction of a rapid scan- 
ning S-band antenna array with interest- 
ing characteristics. Eight broadside 
parabolic reflectors are fed by helix 
radiators with local ground planes so 
that radiated (or received) signals are 
circularly polarized. By mechanically 
rotating the helices at multiple rates, 
phase shifting is accomplished which 
causes the array to produce a 0.5 deg 
in azimuth beam which continuousi\ 
scans a sector 4.2 deg. in width at a 
rate of 10 scans per second. 

e Improved FM reception technique. 
Reliability of FM communications re- 
ception can be improved by approxi 
mately 10 db. by means of a technique 
that proportionately reduces the receiver 
bandwidth as the input signal level drops 
toward a level which would normally 
produce the threshold effect. Tech 
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techniques. A nickel-chromium-tungsten alloy, 
Nicrotung has the best high-temperature strength 
of known super-alloys and may be cast readily into 
intricate shapes. 

These are two examples of Westinghouse leader- 
ship in metallurgy for improved airborne propulsion 


system performance. 

Take advantage of this ability to design, test and 
produce outstanding products for all phases of jet 
propulsion. Contact your Westinghouse sales engi- 
neer or write the Westinghouse Aviation Gas Turbine 
Division, P.O. Box 288, Kansas City, Missouri. 


J-54048 


you CAN BE SURE...1F iTS 


Westinghouse = W 








Improved Performance 


Through New High . 
Temperature Alloys 


Fabricated molybdenum and Nicrotung, two of the 
latest Westinghouse metal miracle developments, 
are outstanding examples of metallurgical progress 
toward higher operating temperatures and more effi- 
cient airborne propulsion systems. 

Inconel-clad molybdenum can be used in air- 
breathing engines without deterioration from high- 
temperature oxidation. “Clad-moly” parts have 
proved successful in extensive engine testing at 
temperatures above 2000°F. 

Nicrotung is a new turbine blade alloy invented 
by Westinghouse through the use of “‘predesign”’ 














ward direction, one traveling backward. 
In an electron beam the velocity of 
propagation of the space charge waves 
is much less than the beam velocity. 
Therefore, instead of a forward and 
backward wave, a fast and a slow wave 
can exist. The fast wave travels slightly 
faster and the slow wave slightly slower 
than the beam velocity. 

Either or both of these waves can be 
amplified by simultaneously applving 
the —aee wave at the pump 
frequency. If the pump frequency 
differs from twice the signal frequency, 
an idler frequency appears that grows 
with the signal wave. 


Fast Wave Amplification 


In conventional velocity modulation 
tubes such as klystrons and traveling 
wave tubes, it is the slow wave that is 
amplified. Theory shows that it is im- 
possible to remove noise in the slow 
wave from the beam, accounting for 
the inherent noisiness of such tubes. 
In contrast, the noise in the fast wave 
can be removed, but no way of ampli- 
fying the fast wave was known. Most 
important aspect of the device described 
is its ability to amplify the fast wave 

While noise in the slow wave which 
would naturally couple to the output 
could be removed only by adding noise 
power to the beam in exactly the correct 
phase and amplitude—obviously impos- 
sible—noise in the fast wave can be ab- 
sorbed from the beam by a passive cir- 
cuit, because the output power comes 
from the RF pump and not from the 
d.c. beam. 

Of the possible methods for exciting 
and extracting the fast wave only, the 
one proposed by the Bell Telephone 
Laboratories’ scientists (A. Ashkin, T. J. 
Bridges, W. H. Louisell and C. F. 
Quate) is illustrated in the accompany- 
ing sketch. 

Double gap cavities are used as fast 

wave couplers which—if correctly spaced 
in terms of plasma and electronic wave- 
length and if the shunt’ conductance of 
the cavity is adjusted to the correct 
value—will cause the device to act as a 
directional coupler so that: 
e Power input to the cavity will excite 
the fast wave only on the beam output. 
e Fast wave on beam at input will all 
be absorbed by the cavity and its load. 
e Slow wave on beam at input will pass 
through the cavity unchanged. 

First cavity will remove the noise in 
the fast wave and also apply the signal 
to the beam in the fast wave. Noise 
and signal are separated in a circulator. 
Second cavity applies pump power to 
the beam in the fast wave. After the 
region where exponential gain occurs, 
an output cavity extracts power from 
the fast wave, while the slow wave noise 
passes through unchanged. 

In principle, removal of fast wave 
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performance 


in flight..... 
here’s 
a little 
honey 


FAIRGHILD’S NEW 1 INCH 


PRESSURE TRANSDUCER 


...as small as a bumble bee, but can take shock, acceleration and 
vibration like no other pressure transducer its size. It was designed 
specifically for airborne instrumentation to meet the most stringent 
environmental requirements. Output signal resolution is less than 0.25% 
with single or dual wire wound potentiometer pick-off. 
The excellent performance under environmental conditions is due 
to an improved “H™ bar linkage between the diaphragm push rod and 
the potentiometer wiper arm which permits the moveable parts to be 
statically and dynamically ih balance under various vibrations and 
accelerations. Gold plated surfaces 
Fairchild’s line of Pressure 
Transducers include bourdon tube 
and capsular diaphragm types for 
measuring pressures from | to 
10,000 psi, absolute, gauge, or dif- 
ferential. Standard units have pot 
pick-offs; a.c. type pick-offs avail- 
able on special order. 






Miniature 
recision 
ball bearings 


Sapphire 


jewel bearing ‘Hh’ Bar linkage 





SPECIFICATIONS AND CHARACTERISTICS 





10 to 55 cps, 0.1” da; 55 to 

2,000 cps 15g. Error tess than Range 05 psi to 0-350 psi a, g or d 

a 25g, 10 to u ity +10% 

Acceleration | 40g in 3 planes; error less than | Size (Volume)| %4 cubic inch (1” dia x 1” long) 
1%. Withstands 75. Temperature | —54°C to +100°C. Error less 

Shock 50g without damage or perma- than 1% for most ranges. 

nent calibration shift 


Vibration 




















For more information write Fairchild Controls Corporation, Dept. 23Y 


IRCHILD 


EONTROLS CORPORATION 







COMPONENTS DIVISION 





225 Park Avenue 6111 & Wastngton Bivd 
Hicksville, L. 1. WY. Los Angeles, Cal. 


Potentiometers * Gyros * Pressure Transducers * Accelerometers 
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MISSILE IMPACT PREDICTION 





ENGINEERING BEYOND 
THE EXPECTED 


TRICE (Transistorized Realtime Incre- 
mental Computer, Expandable) is the first 
computer to combine the accuracy and 
repeatability of a digital computer with the 
speed, flexibility and ease of programming 
of an analog computer. 










TRICE, the world’s most advanced computer, 
saves many minutes over time currently required 
for ballistic missile impact prediction. TRICE 
modules (Integrators, Multipliers, etc.) can be 
assembled as a special purpose computer for 
dynamic systems or as a digital differential analyzer. 
Its incredible speed of 100,000 iterations per second 
in parallel is unaffected by the size of the problem. 
The first model is in operation at the U.S. Army 
Ordnance Missile Command, Huntsville, Ala. 


Write for literature describing TRICE 
and its many uses: aerodynamic Sta- 
bility, control system stability, impact 
prediction, stable platform calcula- 
tions, satellite orbit predictors and 
others. 


PACKARD-BELL COMPUTER CORP. 


a subsidiary of 


PACKARD BELL ELECTRONICS 


12333 W. Olympic Bivd. 
Los Angeles 64, Calif. BR. 2-2171 























* 


more than 3 db. Therefore, assuming 
the radar cross-section of the moon to 
be independent of wavelength, from 
this point of view also a short wave- 
length is desirable. 

Because only the central portion of 
the moon’s surface, an area less than 
one third of the moon’s radius in ex- 
tent, is responsible for the return signal, 
it is necessary to illuminate only this 
part of the surface with the transmitted 
signal. Therefore, power can be con- 
served by using a very narrow beam, of 
course more easily achieved with smaller 
antennas at shorter wavelengths. At the 
carth, the moon subtends an arc of ap- 
proximately 0.5 deg. so that a 0.1 deg. 
antenna beam will be adequate with 
proper tracking. Because of the regular 
predictable motion of the moon through 
the sky, tracking is not difficult in prn- 
ciple. It would take a 60 ft. parabola to 
provide a 0.1 deg. beam at a 3 cm. 
wavelength. 


S-Band Array 


Bevond-the-horizon propagation stud- 
wes at Stanford University required 
construction of an S-band receiving an- 
tenna with a narrow azimuthal beam- 
width which could be scanned rapidly 
over a limited azimuth sector. Purpose 
of the antenna was to study the influ- 
ence of the lower levels of the atmos- 
phere on microwave signals propagated 
to distances well bevond the horizon. 

A broadside phased array was selected 
for this purpose because even at 3,000 
me. an antenna with an 0.5 deg. beam- 
width becomes large (40 to 50 ft. in 
diameter), and dificult to manipulate 
in time intervals of a fraction of a sec- 
end. Because signals of interest in this 
tvpe of propagation experiment arrive 
within an azimuth sector only a few de- 
grees wide, the sector scanning feasible 
with a phased array was acceptable. 

Antenna, as designed, therefore, was 
an eight-element broadside array using 
3.5 ft. parabolic reflectors. Small heli- 
cal antennas were used as primary feeds, 
and additionally act as phase shifters to 
pioduce the scanning action. 

The main lobe of the arrav is scanned 
through the 4.2 deg. azimuthal sector 
by advancing (or retarding) the phase 
of the signal at each element relative 
to the next adjacent element of the ar- 
tay by 360 deg. The required continu- 
ously variable phase shifter is obtained 
by emploving two circularly polarized 
radiators, one acting as a transmitter 
and one as a receiver. 

One characteristic of such an antenna 
which converts linear to circular polar- 
ization is that, at a fixed reference plane 
im space normal to the direction of prop- 
agation, the angular position of the 
vector at a fixed instant in time depends 
upon the angular position of the an- 
tenna. Therefore, if one antenna is 
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held fixed and the other rotated, the 
phase of the linearly polarized wave at 
the output of the receiving antenna will 
vary as a function of the angular posi- 
tion of the rotating antenna. 

In designing the array, rotatable heli- 
cal antennas were used to avoid con- 
structing both separate feeds and sep 
arate phase shifters for each element. 
With the antenna at the other end of 
the transmission path circularly polar- 
ized, rotation of the helical feeds with 
the proper speed relationship will cause 
the main lobe of the array to scan 
continuously through the desired angle. 

To scan the sector 10 times per sec 
ond the difference in relative phase shift 
and in mechanical speed of rotation 
must be 10 rps. or 600 rpm. Therefore, 
the four elements on one side of the 
array, beginning at the center, will ro- 
tate clockwise at speeds of 300, 900, 
1,500, and 2,100 rpm. respectively, 
while the four opposite feeds will spin 
at the same relative speeds in a counter 
clockwise direction. 

In general, frequency modulation is 
preferable to other tvpes of modulation 
for multichannel high-quality communi- 
cations such as are required in using 
the technique of tropospheric scatter. 
Use of wide bandwidths in FM systems 
results in a higher demodulated signal 
to noise ratio than is attainable in con- 
ventional amplitude modulated systems, 
provided the received signal exceeds a 
certain value determined bv receiver 
parameters termed the threshold level. 

At UHF frequencies where tropo- 
spheric scatter is most adaptable, cosmic 
and atmospheric noise is negligible com- 
pared to thermal noise generated within 
the receiver. If the receiver signal input 
level exceeds the threshold value, the 
output signal to noise ratio is directly 
proportional to the input kvel. How 
ever, as the input value falls below the 
threshold value, the output signal to 
noise ratio deteriorates very rapidly. 


Propagation Losses 


The high median propagation losses 
and random fading that characterize 
tropospheric scatter circuits conven- 
tionally are compensated for by use of 
high power transmitters, high gain 
antennas and sensitive receivers to pro- 
duce a signal level that exceeds the 
threshold value for a percentage of time 
consistent with adequate reliability. 

Many communications problems, 
however, including economic ones, can- 
not be satisfactorily solved with con- 
ventional FM systems. H. D. Hern and 
M. S. Ulstad of Collins Radio Co, have 
proposed a method of improving kM 
reception based upon enhancing the 
performance of a receiver during the 
period when the input signal level falls 
below the receiver's conventional thresh- 
old value. The method results in effect 
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Beoci Peeitie SUBCARRIER OSCILLATOR 


Here is the all-new Bendix-Pacific TOE-40 Voltage Controlled Oscillator which 
offers new instrumentation accuracy and new freedom from inflight calibration. 
It is characterized by a high degree of frequency and sensitivity stability with 
exceptional linearity. in addition, the new Bendix-Pacific unit is reduced in size to 
almost half that of former equipment. 


CHARACTERISTICS: 

Available Bands: Ali standard IRIG telemetering bands for channels 3 through 18 & A through E. 

Input Ranges: 0 to +5V DC, 0 to —5V DC, +2.5V AC, 0 to +3V DC, 0 to —3V DC, +1.5V AC. 
Bands 3 through 18 (3 and 5 volt ranges) ——1 megohm 

Input Impedance: Bands A through E (5 volt range) —— 1 megohm 
Bands A through E (3 volt range) —600 kilohm 

Input Intelligence Freq Within +0.5 db from zero to five times 

the IRIG channel! signa! frequency. 

Output Amplitude: 2.0 volts rms (Min.) open circuit. 

Signal Output: 200 kilohms. 

Monitor Output: 25 kilohms nominal. 

Output Distortion: Less than 1% at maximum voltage over the bandwidth. 

Linearity: Less than +0.75% bandwidth deviation from straight line. 

Weight: Approximately 7.5 oz. 

Bendix-Pacific provides a complete telemetering service consisting of transmitting and receiving 

components, application engineering, systems and field services. 


“Gondi”-Becitic 


DIVISION OF BENDIX AVIATION CORPORATION 











Write for complete information. NORTH HOLLYWOOD, CALIFORNIA 
East Coast: (Eastern Representative) PO. Box 391, Wilton, Connecticut; Degtene 
Ohio: 120 West 2nd; Washington, D.C.: Suite 803, 1701 “K" Street, 
Canadian Distributors: Computing Devices of Canada, Ottawa 4, Ontario 
Export Division: Bendix International, 205 East 42nd Street, New York 17, N.Y% 
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noise could be perfect, resulting in an 
amplifier where no noise is contributed 
by the beam. In practice, however, noise 
removal will not be perfect and other 
mechanisms probably will contribute to 
degrading the performance of the am- 
plifier. These questions are to be the 
subject of further experiment. 


Moon Reflection 


Possibility of using the moon as a 
passive relay for communications be- 
tween widely separated points on the 
earth’s surface explains much of the 
current interest in its scattering proper- 
ties at microwave frequencies. A paper 
presented by T. B. A. Senior, K. M 
Siegel and H. Weil, of the University 
ef Michigan, describes work performed 
under a contract for Rome Air Devel- 
opment Center. 

Range of useful wavelengths for 
moon communication is bounded on 
one side by limitations imposed by 
ionospheric attenuation and meteor 
scattering, and on the other side by 
attenuation due to absorption by atmos- 
pheric oxygen and water vapor. Theo- 
retical values for this absorption indicate 
that 3 cm. should be the lower limit 
in wavelength. 

Results of the University of Michigan 
studies point to operating at as short 
a wavelength as possible. One reason 
is that a major factor in the design of 
such systems is the desire to obtain 
received pulses of a regular and con- 
sistent shape with a minimum of fre- 
quency distortion. Because the moon 
appears to act as a smooth rather than 
a rough scattering surface, FM com 
munications systems should operate at 
very short wavelengths and employ only 
the initial portions of the -received 
pulses, or pulses no longer than five 
microseconds, to minimize frequency 
distortion. 


Other Advantages 


There are several other advantages to 
be gained by use of short wavelengths. 
Ionospheric effects are reduced dras- 
tically as the wavelength is decreased, as 
are the disturbances due to meteor trails 
and Faraday rotation of the plane of 
polarization. 

Faraday rotation evidences itself as a 
systematic fading of a linearly polarized 
signal and can, if necessary, be avoided 
by using circular polarization. The ro- 
tation, however, decreases with increas- 
ing frequency and is considerably less 
than one degree at 10,000 mc. 

In some earlier work, it was felt that 
the reflection coefficient of the moon 
would fall off appreciably at short wave- 
lengths—one of the reasons that some 
original recommendations were for 
wavelengths in the order of one meter 
or more. Experiments have shown that 
the reduction is comparatively small, no 
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NEW AVIONIC 
PRODUCTS 





Components & Devices 


¢ Miniature mercury switch, ‘Type 
AS419A1, measures only 0.174 in. dia. 
by 0.90 in. long, can handle 1 amp at 
30 vac or vde for resistive load, 0.75 





amp for inductive load where differen- 
tial angle between on and off positions 
is 5 deg. For larger differential angle of 
10 deg., switch can handle 0.5 amp 
resistive at’ 110 vac, or 0.75 amps at 
110 v.d.c. Data Sheet 149 gives applica- 
tion information. Micro Switch, Free- 


port, Ill. 


¢ Miniature VHF tetrode tube, Type 


7167, has high transconductance and 
input impedance, low  plate-to-grid 


capacity, to give high gain in 200 mc 
range without sacrificing stabilitv. Tube 
las transconductance of 8,000 mi- 

omhos, 12 v. filament. Westinghouse 
Electric Corp 


¢ Sub-miniature tantalum capacitors, 
sintered anode type, for operation over 
temperature range of —S0C to 85C, 


only ? cu. in.. requires 60 ma. of 28 cation data International R 
v.d.c. power for full output, employs Corp., 1521 East Grand Ave. El 
silicon transistors. For descriptive litera Segundo, Calif. 


ture, write for Bulletin 501-1 to Libra 
scope Inc., 808 Western Ave., Glendak e Transistors, in a variety of new tvpes 


1, Calif. have been introduced by Texas Instru 
ments Inc. Types 2N1005 and 2N10 
© Multi-channel electronic switch, ‘Typ are high-speed silicon switching tran 
ES-141, can be used to display four  sistors, with switching times as low 
wave forms simultaneously on a sing 4 microsecond, with d beta values of 
oscilloscope. Unit cvcles at 500 ke., 20 to 55 and 45 to 150 x 
permitting approximately 2 microsec- both designed for operation at tempera 
onds per position. The Newton Co tures between —55C and 150 Four 
Multi-Channel Switch division, Man new silicon intermediate power transist 
chester, Conn ors, NPN tvpes rated 40 watts dissipa 
tion at 25C. Beta value spreads of 12 
©@ Noise source, covering range of 250 ‘to 36 or 30 to 90 are available in either 
to 2,500 mc., for testing radar receivers the 12 2N1048 and 2N1050, of 
and amplifiers, has VSWR below 1.3, — the 80-volt 2N1047 ar N1049. Also 
excess noise power ration of 16.4 db ivailable is new IN182 | O-watt 
according to manufacturer. Price is double-anocdk t 
$395, includes power supply and nois« and 1N74?7 series 4 v. f ref 
source with N type input-output con ence zener dio 
nectors. Radar Design Corp., 3309 
James St., Syracuse, N. ¥ © Digital countdown clock system, f 
transistorized, Mod A, inclu 
@ Silicon zener diode, double anode master clock and f t 
type, rated -600 mw. dissipation, is indicators. D ( t initiall 
available in zener voltage ranges from it anv numbx t min 
+.3 to 30 v. to provide symmetrical ond is desired. ( tdow! in 
dynamic clipping. Unit measures only held indefinitely at anv point. Syst 
0.688 in. long, is hermetically sealed operates from 11 Resdel Engineer 
designed for printed circuit board ing Corp., 330 South | Oaks A 


mounting. Bulletin SR-254 gives appli- Pasadena, Calif 


SENSATIONAL NEW FLEXIBILITY 
ONE MoDEL THREE MODES 


i7 DIFFERENTIAL 1 ISOLATED i” GROUNDED 





reportedly meet environmental require- 
ments of MIL-C-3965. Units are avail- 
able in capacities of 47 mfd. at 6v. and 
6.8 mfd. at 35v. Bulletin TQ-30 gives 
application data. Mi£nitronics Corp., 
328 Grand St., New York 2, N. Y. 


e Miniature transistor servo amplifier, 
Model 501-1, provides 3 watt output, 
voltage gain of 150, input impedance of 
20,000 ohms. Unit occupies volume of 
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; EXTREMELY LOW DRIFT 
WIDEBAND Ld AMPLIFIER 


Write for Bulletin Al 132.1 


COMPUTER ENGINEERING ASSOCIATES, INC 
BSO NORTH HALSTEAD PASADENA CALIFORNIA ‘ 


TRANSISTORIZED POWER SUPPLIES * DIRECT ANALOG COMPUTERS * ENGINEERING “NALYSES 








| 


DYNA-SOAR 


SPACE 

FLIGHT 

VEHICLE 

of the future 
* 


OPENS KEY 
POSITIONS IN 


® AUTOMATIC CONTROL 
SYSTEMS 

® ELECTRONIC DISPLAY 

© STRUCTURES RESEARCH 


© HYPERSONIC 
AERODYNAMICS 


© STRESS ANALYSIS 


e STRUCTURAL LOADS 
ANALYSIS 


® HUMAN ENGINEERING 


© WEAPONS SYSTEMS 
ANALYSIS 


© OPERATIONAL 
ANALYSIS 


Desired qualifications: Proven 
Experience in responsible posi- 
tions in aircraft or missile in- 
dustry. Technical and Mana- 
gerial capability, cognizant of 
state of arts. Advanced de- 
gree: ME, AE or EE. 


Send resume to: 
Engineering 
Employment 
Supervisor, 
Dept. E-46, 

BELL AIRCRAFT 

CORPORATION, 
P. 0. Box 1, 
Buffalo 5, 
New York. 
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in the lowering of the threshold value 
during the period of the fade. 

This is accomplished by proportion- 
ally reducing the receiver bandwith 
when the input signal level falls toward 
the level which would normally produce 
the threshold effect. The technique 
employs a method of automatically 
varying the bandwidth by a factor of 10, 
and thereby increasing communication 
reliability by approximately 10 db. Pro- 
portional combining methods have been 
developed for receiving systems using 
this technique. The authors have tested 
the technique over experimental trop- 
ospheric scatter transmission circuits 
with good results. 


M-J Traveling Wave Tube 


A new type of traveling wave tube 
that shows considerable promise for 
high power and high frequency per- 
formance has been described by C. C. 
Johnson and C. K. Birdsall of the 
General Electric Co. 

The tube is a crossed field device in 
which the electron stream drift is not 
toward the slow wave circuit, as in the 
M type tube, but parallel to the circuit. 
The M-J circuit is put in the plane of 
the ordinary end hat of the (linear or 
circular) magnetron, and a _ collector 
electrode is substituted for the usual 
circuit. 

In operation, the electron stream 
flows near the circuit and gives up 
energy to the circuit waves, but the 
electron stream is not collected on the 
circuit, as in the M type, but on a 
collector which can be made to dissipate 
considerable power. 


Tube Similarities 

Similarities and differences between 
the structure of the M and M-J type 
devices can be seen in the accompany- 
ing sketch, which shows a linear M-J 
tube with an injected stream. Circular 
models and emitting soles also are pos- 
sible. The electron stream _ interacts 
with the circuit waves, and are deflected 
as shown. The transverse RF electric 
field causes the beam to snake with the 
stream moving closest to the circuit in 
a retarding electric field if the average 
stream velocity is made larger than that 
of the wave. In this case, there is a 
net loss of energy from the stream and 
consequent gain of energy by the 
circuit waves. Those electrons giving up 
energy move to a region of higher 
potential and thus maintain their longi- 
tudinal velocity. 

A principle advantage of the M-J 
type of device is in the use of a separate 
collector, as in O type tubes. The col 
lector may be made to dissipate much 
larger quantities of heat than can the 
circuit, opening the possibilities of 
higher power levels and higher frequen- 
cies. 


7 FILTER CENTER aR 


> “Molectronics” Conference Scheduled 
—First national conference on molecular 
electronics (Molectionics)—using funda- 
mental properties of materials to per- 
form functions that now require elec- 
tronic circuits—will be held Nov. 13-14 
in Washington, D. C., at Hotel Statler 
Conference is sponsored by National 
Security Industrial Assn. with coopera 
tion of Air Research & Development 
Command which is vitally interested in 
stimulating interest and efforts in molec 
tronics (AW June 2, p. 64). Reserva- 
tions, which will be accepted on first 
come, first-served basis, are made with 
National Security Industrial Assn., 1107 
19th St. N.W., Washington, D. C. 


> “Tell Us Your Problems” —Companies 
with new ideas for airborne collision 
avoidance systems or proximity warn 
ing indicators, who seek Airways Mod- 
ernization Board funds for development 
should be prepared to point up possible 
shortcomings and problem areas of their 
technique that need further investiga- 
tion and not merely cite potential ad 
vantages, according to an AMB spokes- 
man. Although AMB has no specific 
funds budgeted for collision avoidance 
system developments, other than current 
program with Bendix Radio, funds 
might be made available if new ideas 
are sufficiently promising. Men to con 
tact in AMB are John Weber, chief of 
Data Acquisition Division, or Robert 
Buck, project engineer on air collision 
avoidance systems. 


> Another Hot One—Another hot com- 
petition in the offing is USAF’s pro 
curement of several thousand improved 
model airborne Tacan receivers. Com 
panies expected to bid are Collins 
Radio, Federal Telephone and Radio, 
Hoffman Electronics, and Stromberg 
Carlson. 


> Fourteen Bid For TRACE—Airwavs 
Modernization Board received proposals 
from 14 bidders for development of 
Taxiing and Routing of Aircraft Co- 
ordination Equipment (TRACE), in 
tended to speed the flow of airport sur- 
face trafic. List of bidders includes: 
Airborne Instruments Laboratorv, Bar- 
rett Electronics Corp., Bell Aircraft, 
E. W. Bliss Co., Cleveland Pneumatic 
Industries and Sparton Electronics 
(joint bid), Franklin Systems, General 
Electric, General Railway Signal and 
Radio Corp of America (joint bid), In- 
ternational Telephone & Telegraph 
Laboratories (Federal Telecommunica 
tion Laboratories), Link Aviation, Mel 
par, Motorola, Philco and Tasker In- 
struments Corp. 
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UNDER MICROSCOPE, Sperry 
employee assembles floated 
gyros under special!y-designed 


hood and in sealed pressurized 
room. Since even dust speck 
might cause serious error in a 
long-range mission, every pre- 
caution is taken in the produc- 


tion of these critical units 


COMPACT Sperry stable plat- 
form mounts three advanced 
floated gyros. Nerve center of 
the inertial system, platform 


serves as fixed space reference 


AIR ARMAMENT DIVISION 


in flight for maintenance of pre- 
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ENGINEER TESTS new airborne digital computer designed it 
by Sperry. Computer accepts data from stable platform's ULTRA-SENSITIVE fl: 
gyros and accelerometers, gives instructions for automatic gyroscope mif s rat 
corrections in flight path. Closely related operator displays irift assul } 
permit inflight monitoring and control. for inert 

eriods. These pr 
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ADVANCED INERTIAL GUIDANCE 


Complete systems or components for aircraft, missiles and spacecraft 


To design and produce extremely accurate inertial guidance systems requires a complex combi- 
nation of engineering and manufacturing skills. Each component must be developed to meet the 


accuracy needed for the system’s mission. 


The long background in gyroscopics, electronics and computation has made it possible for 
Sperry to design and produce advanced inertial systems for some of our country’s most modern 
weapons of defense. Other Sperry inertial systems will, one day, allow man to explore space. 


On these pages are highlighted some of Sperry’s recent achievements in inertial guidance. If 
you have a systems problem or are interested in individual components, write our Air Arma- 


ment Division for further information. 


CONVAIR’S 8-58 HUSTLER with Sperry inertial navigation 
system will be able to navigate undetected for thousands of 
miles to exact target. Most nearly automatic airplane yet 
developed and requiring only a 3-man crew, the B-58 will fly 
faster than sound at altitudes well over 50,000 feet. 


HYPERSONIC, ROCKET-POWERED X-15 manned re- 
search aircraft by North American is designed to 
explore near space. Sperry inertial system, developed 
for USAF, will give pilot data for navigating and 
maneuvering the NACA-sponsored X-15 with extreme 
accuracy at speeds of one mile per second. 
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EXTERNAL stiffeners replace conventional wing ribs to cut production costs on new Davis DA-1 five-seat lightplane. 


Davis ‘Family Cruiser’ Undergoes Tests 


\ new five-place “family cruiser” all- 

etal lightplane, designed to sell for 
under $10,000 in production, is being 
flight-tested by a small recently formed 
ircraft company in Lake Village, Ind 

Pre-production prototype of Davis 
DA-1 has been flown approximately 60 
hr. Grossing 2,400 Ib., it has broken 
ground in 235 ft. at 60 mph., climbed at 
1,000 fpm. from hard surface runway; 
attained 1,000 ft. altitude in one min- 
ute climbing at 90 mph. from a grass 
surface when outside temperature was 
55F, Leeon Davis, president of Davis 
Aircraft Corp., told Aviation WEEK. 
Powerplant is a 180-hp. Lycoming 0360 
turning a fixed pitch McCauley Met-L- 
Prop. 

['ype certification will await building 
of a production prototype, which Davis 
expects to start in a few months. He 
reports that flight tests thus far with 
pre-production prototype indicate that 
very few changes are necessary. These 
will primarily entail lightening struc- 
ture; Davis’ goal is to have airframe 
empty weight equal useful load of 
1.200 Ib. He noted that in first air- 
plane he cautiously used heavier gage 
material than has been found necessary; 
wing skin for example is .025, which 
will be thinner in production type. 

Design characteristics utilized to save 
weight and simplify structure, include: 
e Constant chord wing is built around 
only three internal spars assembled 
from extrusions and plate. In place of 
ribs, there are 11 external chordwise 
pre-formed hat section extruded stiffen- 
ers, formed from heat-treated 24ST alu- 
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minum alloy. Each wing panel com 
prises less than 40 pieces 
many of which are duplicates. 

© Vee-tail is an all-flying configuration 
in which the two sections are operated 
differentially from the rudder pedals 
for turning, both sections working to 
gether to provide elevator action. En- 
tire leading edge of the Vee-tail, which 
is angled upward at 100 deg., is also 
the spar to which a hollow tube 
mounted in bearings is fastened to pri 
vide pivoting. Under the tail is a small 
horizontal surface which serves as trim 
tab. Svstem is interconnected to the 
tail by a bungee 
fitted with static 
from the tips. 


separate 


l'ail surfaces are also 


balances, projecting 
| 


Rectangular Fuselage 


Fuselage is virtually rectangular in 
cross-section to provide maximum 
room. Seating is two in front, a single 
seat in rear for three. , Baggage com 
partment is behind the rear seats and 
is designed to hold 53 Ib. Cabin en- 
trance and baggage doors are on right 
side of fuselage. Fuselage cross section 
narrows markedly behind the cabin 

Landing gear is fixed tricycle type 
with all wheels the same size. 
gear struts are cantilever type utilizing 
tubular steel torsion bars. 

Davis DA-1 spans 32 ft., is 22 ft 
3 in. long. Wing chord is 5 ft. 3 in 
Wing area is 167 sq. ft., providing wing 
loading of 14.4 lb./sq. ft. and power 
loading of 13.3 Ib./hp. 

Fuel is stored in metal tanks, provid- 
ing 42 gal. capacity. These comprise 


Landing 


1+ 


and 
2-gal. header tank fuselas 
Davis estimates that this fuel load p 
rs ; 


ides a range of 4 mi. at max 


two 19 gal. tanks in the wings 


CTUISC speed Max ium pec 
ulated at 145 mpl 

mph 
He 

pre-production 

30 mph it 


expects 

prototyp 
at over | 10,001 
=1 mat 


5 powc! it gross 


weight 
Davis’ partner in the project, 1 \ 
President Harold Loy. Davis has b 
ictively studying the light aircraft m 
ket for many years, decided upon a fh 
place configuration 
for his initial venture 
Initial marketing plans 
production ersion 


ovel 1 two-p 
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through dealers, skipping a distributo 


type organization. 


Helicopter Pours 
Cement Foundations 


Pouring foundations for a 
housing project being do 
mentally by a helicopter near 
Canada. 

Iru-Wall Concrete For 
is testing this method to 
slack periods in the spring 
makes former farmland a1 
impassable to heavy cement tru 

A helicopter carries a bin slung f 
a cable under the fuselage, and a 
man on the ground 
to permit cement to pour 
tion forms. 
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Three Sparrow III missiles are carried on belly of Chance Vought F8U-3. 


Missiles Recessed 
In F8U-3 Fuselage 


Dark metai on Crusader III aft section is titanium. 


= 


dial 


Recesses in forward fuselage of Chance 
Vought F8U-3 Crusader III fighter are used 
to house three Sparrow III air-to-air missiles. 
Photo at lower right shows how the nose 
gear is offset to carry one Sparrow on thc 
belly; other two are recessed on lower sides. 
One missile tail fin apparently retracts or 
folds against the side of the fuselage. All 


Ventral fins are lowered for high speed stability. 


weather jet fighter is an entry in U. S. Navy 
competition. The aircraft is powered by a 
Pratt & Whitney J75 turbojet engine pro 
ducing 26,000 Ib. thrust with afterburner. 
Fuselage utilizes a considerable amount of 
titanium on the after section. Ventral fins 
retract to near horizontal position for land 


ing and ground operations. 


Offset nose gear permits carrying one missile on plane’s belly. 








M-3 Arcweld Creep Rupture Tester, custom de- 
signed for labs which test smaller size specimens or 


use lighter loads. 


For accurate creep rupture testing 


choose from 8 ARCWELD models 


Wherever there’s a need for accurate, economical creep rupture test- 
ing, the answer to that need is performance-proved creep rupture 
testers from Arcweld Manufacturing Co. 

Choose from 8 compact, easy to operate, low maintenance Arcweld 
models. Capacity ranges from 6,000 to 30,000 pounds. Oversize 
Arcweld furnaces produce stable temperature up to 2,200 degrees 
maximum at no additional cost. Exclusive automatic beam leveling 
control: no matter how far the sample stretches, beam remains level. 

Other products: eight-station rotary furnace jigs for hot tensile 
testing, master control panels, twelve-furnace Universal heat treat 
units and instrument cabinets. 

Hundreds of thousands of hours of lab performance have proved 
Arcweld testing machines to be the logical choice. Clip this coupon 
or write on your business letterhead to Arcweld Manufacturing Co. 
today for more information and a complimentary Arcweld Creep 
Load Calculator. 


See Arcweld’s Booth 1722 at October Metal Show in Cleveland 


Please send more information about Arcweld 
testing equipment. Have a salesman call [) 


MANUFACTURING 

COMPANY 

P. O. Box 311, Grove City, Pa. 
Phone 1470 
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Company = Principal Products 
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Market survey of applications of its 
250-450-eshp. turbine powerplants to 
business aircraft is being made by Boe- 
ing Airplane Co.’s Industrial Products 
Division. 


Aero Design & Engineering Corp.'s 
top level engineering thinking on com- 
pany’s future plans for turbine-powered 
business planes is that switch should 
be made from piston types directly to 
straight-jet powerplants, skipping turbo- 
prop phase, according to industry ob- 
servers. 


CAA is taking applications for ex 
aminations to fill vacancies for flight 
operations and airworthiness inspectors 
and airways flight inspectors with most 
of the posts being in the United States; 
some positions will be open in Wash 
ington, D. C., U. S. territories and 
possessions and foreign countries. Salary 
range is $5,985-$8,330 annually. Dead 
line for applications filed with Board of 
U.S. Civil Service Examiners, Civil 
Aeronautics Administration, Washing 
ton 25, D. C., is Nov. 20. 


CAA warns buyers of military surplus 
helicopters and parts to be careful to 
procure complete and detailed records 
on the machines and parts critical from 
a fatigue life standpoint, since life 


limited parts will not be considered air 
worthy unless suitable documentation is 
available to substantiate their history. 


Research contract for some $200,000 
covering drag reduction, stability im 
provement and other aerodynamic prob 
lems has been awarded by Air Force to 
Kellett Aircraft Corp., Willow Grove, 
Pa. 


Lease for fixed base operation in new 
Sohio hangar, Cleveland-Hopkins Air 
port, Cleveland was signed by the 
petroleum firm and Aircraft Service, 
Inc. Hangar was constructed jointly 
by Sohio, United Air Lines and Ameri 
can Airlines; a secondary hangar is be 
ing built by Republic Steel Corp., 
Thompson Products and M. A. Hanna 
Co., for their corporate aircraft. Total 
cost of both structures will be some 
$4.2 million with Schio’s share being 
approximately $640,000. Aircraft Ser 
ice will lease and operate the Sohio 
hangar. 


Executive pilots two-year course dé 
signed to produce combination pilots 
airframe and powerplant technicians 
will be inaugurated at Embry-Riddle 
Aeronautical Institute, Miami, Fla., 
Jan. 5, 1959, with additional courses 
starting in April and September. 
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NEW AVIATION PRODUCTS 





Modular Packaging 


Navy has contracted for development 
of re-usable aluminum modular pack- 
iging system for transport and storage 
of missiles and missile systems. Con- 
tract calls for four size-weight types giv- 
ing environmental protection with mini- 
mum weight and cubage. 

Zero Manufacturing Co., Burbank, 
Calif. 


Aircraft Toilet 


Electric-incinerating toilet, for use in 
both military and commercial aircraft, 
is designed to operate as a complete 
‘isposal plant. Designated Incinolet, 
the unit has a power input of from 
1.200 to 2,500 watts. Device averages 
18 Ib. in weight for aircraft models and 
up to 40 Tb. for ground installation. 

Research Products Manufacturing 
Company, Dallas, Tex. 


Oxygen Line Valve 


Model OV601 oxygen line valve is 
designed for use on air transport and 
executive aircraft oxygen systems. The 
working parts, spindle and barrel as- 
sembly and Kel-F seat, are interchange- 


able with OV601 oxygen cylinder 
valve. Valve is-designed so that when 
operated at maximum rate there will 
be no instantaneous pressure surge 
downstream of the valve. Oxvgen valve 
includes “O” ring spindle and barrel 
seals, Kel-F and positive action 
shutoff. 

Robbins Aviation, Inc., 2350 E. 38th 
St., Los Angeles 58, Calif. 


seat 


Aircraft Ground Test Set 


Completely self-contained ground 
test set that monitors and measures air- 
craft power frequencies together with 
a.c. and d.c. power supply voltages con- 
tains no tubes or transistors and is free 
of external power supplies, according to 
the manufacturer 

Magnetic frequency sensing circuit 
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provides an exact frequency indication 
from 350 to 450 cps. Separate meter 
scales indicate d.c. voltage from 0 to 40 
v and a.c. voltages from 0 to 150 v and 
0 to 300 vy. 

The Airpax Products Co., Seminole 
Division, Fort Lauderdale, Fla. 


Aircraft Ski 


“Airglide” ski has been designed for 
runs over rough, uneven snow surfaces. 
Tire of aircraft rests on upper surface 


of ski board when ski is in “down” posi- 
tion. Ski is hydraulically controlled 
trom cockpit so that operator can raise 
or lower skis while in flight or on 
ground, enabling him, it is claimed, to 
land or take off on either skis os wheels 

“Airglide” also can be purchased with- 
out hydraulic controls, has been tested 
in “bush country” of Canada, and has 
been approved by CAA 

Federal Ski and Engineering Corp., 
3456 N. Mississippi Drive, Minneapolis 
12, Minn. 


Rotary Control Actuator 


Double shaft output rota: 
aircraft, missiles 


ictuator 
is designed for and 
ordnance equipment Unit operates un 
der a normal load of 8 inch pounds at 


1,000 rpm. Use of a larger size motor 


permits loads of 30 inch pounds at 200 
rpm. Adjustable travel limit mechanism 
permits up to 250 turns of the output 
shafts. An adjustable electrical load 
sensing device automatically stops the 
unit in one direction and holds a pre 
determined load from 6 to 17 inch 
pounds. 

Model D-1900 actuator 
radio noise filter, integral thermal pro- 


includes a 


tector, an electro-mechanical clutch 
brake for low overtravel and irreversibil 
ity. Dual counter rotating output shafts 
provide interchangeability of left and 
right hand units. Motors for 400-cyck 
operation phase and 
other d.c. voltages are available 

Hoover Electric Co, 2100 South 
Stoner Ave., Los Angeles 25, Calif. 


single or pol) 


Transistorized Power Supply 


Fully transistorized, 
power supply provides closely regulated 
28v d.c. and 260v d.c. with minimun 
size and maximum of reliability for 401 
cps., the manufacturer states 

Developed for AN/ARN-14 Naviga 
tion Receiver, transistorized power sup 
ply weighs 44 Ib. and measures 74 in 
long, 31# in. high and 4 in. wide, with 
ambient temperature of 55C ito 
+55C, and intermittent operation to 
+7IC. 

Canoga Corporation, 5955 Sepulveda 
Blvd., Van Nuys, Calif. 


lightweight 


Electra Engine Mount 


Design of engine mountings to isolate 


vibration on Lockheed Electra turbo 


prop transport n 
soft mounting for r 
ind stiff mounting for increa 
ceording to the inufactu 
thstand 


i 
duced 


designed to w 
tures of —40F to 2501 
Three-poimt Dynafocal 
tem of bonded ibb« 
have no metal contacts 
mountings 
and longitudinal loads; rear 
carry vertical loads and min 
oads 
lotal weight of 
than 25 lb 
Svstem has 
ment, utilzimeg au 
over the units 
Lord Manufacturing Co., 1635 W 


12th St., Erie 6, Pa. 


photo carry 


three mou 


built-in cooling arrai 
feed 


scoop to 











SAFETY 





CAB Accident Investigation Report: 





High Closure Rate Caused Midair Crash 


On April 21, 1958, about 0830, an Air 
Force F-100F and a United Air Lines DC-7 
llided at 21,000 ft. over a position about 
ne miles southwest of the Las Vegas VOR 
The position was on Victor Airway 
ibout 1} miles to the right (southeast 
the centerline. Both aircraft fell uncon 
trollable and crashed, killing the 42 pas 
engers and five crew members of the DC-7 
nd the two Air Force pilots of the F-100I 
The accident occurred in clear weather 
nditions while the DC-7 flight from Los 
Angeles to New York was proceeding nor 
I according to an IFR (Instrument 
Flight Rules) flight plan and clearance, and 
hile the F-100F was executing a simulated 


tation 





t penetration, part of an instrument train 
ing flight which originated at Nellis Ai 
rorce Base. The flight was according to a 


il VFR (Visual Flight Rules) flight plan 
The accident occurred in VFR conditions 
h, under the Civil Air Regulations, 
aced responsibihty on the pilots of both 


raft to avoid collision through visual 
paration. This collision was the result of 
igh rate of near head-on closure at high 
titude together with the human and cock 
t nitations 
I accident occurred during an Air For 
istrument traimimg operation pursuant to 
Air For policies which did not take ade 
ite account of human limitations to avoid 
n bi isual means although the 
tation were 1 ynized in other train 
g operations and were known to the Ai 
hr OTce 
lhe Civil Aeronautics Administration did 
ot take sufficient measures to reduce 
l vn llision exposure in visual flight 
litions 


Nellis AFB operational personnel, after 
the accident, took numerous steps which 
ywnize the limitations of visual separation 
vill reduce the collision exposure 


of the airway structure in the Las Vegas 


The CAA has instigated a program of 
l-militarn ordination, including the re 
ew of jet penetrations on a national scale 
The goal in this undertaking is also to re 


ollision exposure by segregating more 


ffectively high-speed aircraft operations 
It has long been apparent that the possi 


tv of ollision increases markedly with 

\ \ high closure rates -of modern high spec 1 
uircraft. Recognizing the limitations of the 
ipability of visual separation by pilots under 
h circumstances, the Board has em 


irked on a regulatory program to require 
' positive control system to the extent that 
uir trafic control facilities will permit. The 


tial step toward positive control at high 


| 
titude has been taken; however 
its implementation is governed by air trafh 
ontrol capability, the ultimate goal as cur 


ntly projected is several years away In 


ini 
because 


the meantime numerous other steps have 
| r are under studv, to ensure a 


een taken, « 
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eduction in collision exposure, and of course 
ill parties operating high-speed aircraft must 
exercise the utmost caution during this in 


terim period 


INVESTIGATION 


On April 21, at 0737", N 6328C, a IX 


owned by United Air Lines and operated a 
Flight 736, took off from runwa SL. (left 
of the Los Angeles International \irport 


The flight was a scheduled passenger servic 


Angeles, Calif.. to New York 
N. Y., with intermediate stops 
Colo Kansas City, Mo and Washington 
+o 

The departure was in accordan vith an 


from Los 


IFR flight plan which specified Vict Au 
way 16 to Ontario, Calif.. and Victor Ai 
wav 8 to Denver The flight plan also pro 
posed a cruising altitude of 21 ft " 
true al speed of 305 kt ind a dk parture 
time of 0735 The flight pian remark 

that a VFR climb to cruising altitude wo 


be accepted 


M. Ward, First Officer A I Somum 
Flight Engineer Charles | VA 1 u 
Stewal lesses Pa slime Mi Mur 2 i d Yy nin 
M. Peterson Of the 42 passengers, five 


ere nonrevenuc 


Preparations for the flight routine 
and according to the compan ad manifest 
the gross takeoff weight of the aircraft wa 

S656 Ib vell below th nax n allow 
able of 106,751 The load wa nputed ¢ 
c hin the enter of gravit tat ! 

i Ving tak oft | git 7 fact 
the Los Angeles departur t 
nc. and was given rada te tl 
clim » to <a veatin n t 

il haze dition wh } ibilit 
to 2 ni. Upon reaching the t tf th 

ze laver the flight ntact the 

\ng s Center and re la IFR clea 
nce vhich was 1 led | fl ght wa 
xivised t limb in VFR _ weat id 
tions to 2.0 feet 

\t 753, Flight 73¢ report t Ver 

wutical Radio, In vhich in 
contract as the United npan } that 
t was over Ontario, at 12,0 ft id wa 


mbing in VFR condition It timat 
it would reach Daggett, Calif., at 0811 
lhereafter it O81] 


Flight 73 ported 
over Daggett. In this report the trip state 
it was then at 21,000 and estimated that 
it would reach Las Vega mni Inge 
station) at 0831. This was the last position 
report made by the flight 

At approximateh 745 that morning 
F-100F, 56-3755, took off from runway 4 at 
the Nellis Air Force Bas Las Vegas, Ne 
The flight was an instrument tra iw flight 


All times herein are Pacifi tandard and 
based on the 24-hour clock 
Altitudes t 

mean sea level 


unless otherwise ih ited, a 


VFR 
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BELL'S H-40 HELICOPTER 
CLIMBS LIKE A FIGHTER 
AT 2000 FEET PER MINUTE 





There’s no heat problem on the Bell . . . °cause Harrison’s 
on the job, keeping oil temperatures under control. The 
Harrison engine oil cooler used on the Bell H-40 is the only 
cooler that met the requirements for minimum pressure drop, 
weight and compatability with synthetic oils. And these 
weight-saving, space-saving heat exchangers provide the optimum 
oll types of aircraft engines. in heat transfer efficiency, too! That’s why you'll find Harrison 
SA UR coolers specified on most modern helicopters. Harrison has over 47 
compact . . . engineered years in the heat-control field to assure you of dependable, trouble-free 


to provide the optimum 


tn cnciiny eieicnen. service under the most severe operating conditions. So, if you have a 


cooling problem, look to Harrison for the answer. 


TEMPERA 7% 
a> 


S “40e 7o ORDEF 


FROM THE PROGRESS OF THE PAST 


WZ 
«ew =i) 


THIS 


. THE PROMISE OF THE 


HARRISON RADIATOR DIVISION « GENERAL MOTORS CORPORATION + LOCKPORT, N.Y. 








RYAN 


has 130 challenging careers for 
Electronic Engineers 
IN COOL, CLEAN 


SAN DIEGO 





IMMEDIATE OPENINGS FOR 





Associate Engineers + Electronic Engineers 
Electronic Engineers, Sr.+- Design Engineers + Design Engineers, Sr. 
Design Specialists - Electronic Field Engineers 





IN THESE SPECIALIZED FIELDS IN 


DOPPLER RADAR 





- 
PRODUCT DESIGN e Design and packaging of electronic systems and sub-systems for high per- 
formance missile program. 
MICROWAVE ; pa 
DEVELOPMENT e To do development engineering on microwave guidance antenna systems. Ti 
perform specialized testing and evaluations of microwave antenna systems 
SYSTEMS DESIGN : : ‘ aan 4 
INTEGRATION e Coordinate system integration on navigational and guidance systems. Test 
prototype systems, analyze and evaluate same. 


CIRCUITRY DESIGN e Design and evaluate electronic circuitry requiring use of transistors in spe- 
cialized applications. 


SYSTEMS DESIGN « Analyze design requirements Conduct design work on low frequency wide 
bank and pulse circuitry as applied to radar systems and computers 


FIELD ENGINEERING e To analyze and evaluate engineering problems relative to prototype equip- 
ment undergoing evaluation in the field. Represent the Company at customer 
facilities relative to engineering problems. 








All this and San Diego too! 


This is the moment to join Ryan...to build a mountains, beaches, and bays. Perhaps you've 
key position for yourself in the rapidly expand- dreamed about retiring here. So why wait to 
ing new field of Continuous Wave (CW) Doppler enjoy San Diego living ? Come to Ryan now with 
Radar. You'll work on challenging problems with your family and together really enjoy the best 


small creative groups. You'll have responsibility years of your life in the best place on earth. Good 
and the rewards that go with it. We need good’ schools, fine churches, new universities for 
men to keep on growing with Ryan. advanced studies. 

You’ve probably heard what it’s like to live in Please don’t waste time writing. Pick up the 


cool, clear-sky San Diego, just minutes from phone and call 


JIM JACKSON-CYPRESS 6-668! 
(CALL COLLECT...NOW) 


RYAN AERONAUTICAL COMPANY, SAN DIEGO, CALIFORNIA 


— 
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8. saw the aircraft before they collided 
Their observations, when compared with 
structural and operational evidence, proved 
quite accurate. Their observations indicated 
the aircraft approached each other quarter- 
ing head-on, with the DC-7 flying north- 
casterly and the F-100F flying southerly or 
southeasterly. They indicated that a few 
seconds before impact, and while the DC-7 
flew straight and level, the F-100F rolled 
in an obvious attempt to avoid the DC-7. 
The direction of roll was in dispute. At the 
instant of contact a third witness saw the 
aircraft and described them as nose-to-tail, 
on northerly and southerly headings, and 
with the F-100F banked steeply. The three 
witnesses said a wing of each aircraft made 
contact although they could not tell. which. 
They stated there was a puff of smoke, a 
flash of fire, and a shower of metal pieces 
indicating the collision. 


DC-7 Spirals Down 


Following the collision numerous wit- 
nesses saw the DC-7 “stagger” straight 
ahead, then descend in a right turn which 
became a steep spiral or spin. After one or 
two turns the engines of the DC-7 tore out 
accompanied by a flash of fire. 

It is believed several witnesses who saw 
this thought it was the collision. After 
several turns the aircraft struck the ground 
and exploded. 

The F-100F was described as having pro- 
ceeded on a southerly heading with white 
or gray smoke marking its arc to the ground. 
The F-100F fall was described as a very 
steep descent during which one or two 
witnesses thought that the aircraft rolled 
about the longitudinal axis. 

Of the persons who noted both aircraft 
nearly all agreed the F-100F crashed much 
sooner than the DC-7 and that it also 
exploded on impact. 

All of the witnesses stated that the 
weather conditions were clear with no 
clouds in the sky and that the visibility was 
very good. 

From the locations of several heavier 
pieces of wreckage and inconsideration of 
wind drift during their descent, the prob- 
able position over which the collision oc- 
curred was determined as nine miles south- 
west of the Las Vegas VOR station (lo- 
cated on McCarran Airport). This position 
was on Victor Airway 8, about 1} mi. 
southeast of its centerline. 


Wreckage Locations 

The main portion of the DC-7 wreckage 
was located approximately 2.6 mi. north- 
east of the estimated collision position. In 
vestigation revealed that the aircraft was in 
a relatively flat attitude at ground impact 
with a high sink velocity relative to its for- 
ward motion. On impact it broke into 
numerous pieces along a heading of 160 
deg. The wide separation between the 
ground marks made by each powerplant con- 
firmed observations of eyewitnesses who 
stated that they separated jn flight. Simi- 
larly, the wide distribution of many major 
wreckage pieces showed that a general dis- 
integration of the aircraft occurred before 
the ground impact. Examination of the 
pieces of structure provided clear evidence 
that the inflight breakup of the aircraft 
after collision resulted from airloads which 
exceeded the design strength of the struc- 
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ture. There was no indication of structural 
failure prior to the collision. 

The F-100F main wreckage site was lo 
cated 5.4 mi. south-southwest of the DC-7 
site. The aircraft had contacted the ground 
on a northerly heading and, similar to the 
DC-7, it struck the ground in a relatively 
flat attitude with extremely high sink 
velocity as compared to forward motion. 
The impact, and fire which followed, caused 
major destruction of the structure. As near 
as could be determined from the evidence, 
at ground impact the landing gear and 
flaps were up and the speed brakes were 
closed. 

There was no evidence to indicate struc- 
tural failure of the F-100F prior to the 
inflight collision. 

During the investigation every effort was 
expended to determine, independent of eve- 
witness information, if there had been a 
midair collision and, if so, the manner in 
which it occurred. In doing this, much of 
the wreckage was documented as to location 
and identification. Thereafter most of the 
structural wreckage was removed from the 
scene to a location on Nellis AFB where 
certain areas from both airctaft were recon- 
structed and minutely examined. 

Most important to these objectives were 
the right outboard wing sections of both 
aircraft and the right horizontal tail of the 
F-100F. These components were widely 
separated from the main wreckage areas and 
bore clear evidence of inflight contact which 
separated the wing sections as a result of 
and at the time of the collision. Examina- 
tion showed these components were the 
only major ones directly involved in the in- 
flight contact sequence 

The DC-7 wing section was found 2.5 
mi. southwest of the DC-7 main wreckage. 
The F-100F right wing section, a heavier 
piece somewhat less subject to wind drift, 
was found 1,200 ft. west of the DC-7 wing 
section and it was about 3.3 mi. northwest 
of the F-100F main wreckage 


DC-7 Wing Swaths 


There were two swaths cut in the DC-7 
wing section, one which severed the piece 
and one which penetrated to approximately 
the front spar on the upper wing surface 
and to approximately the center spar on the 
lower wing surface. The major swath pene 
trated the DC-7 wing at station 580 at the 
leading edge of the wing and progressed 
irregularly through the wing chordwise to 
the trailing edge of the aileron. The exit 
of the swath was wing station 635. Meas- 
ured along the leadfng edge the section of 
DC-7 wing which was severed was about 
12 ft. in length. The average angle of this 
major swath was approximately 34. deg 
measured from a chordline through the right 
wing or 34 deg. to the longitudinal axis of 
the aircraft 

As shown by wing station locations the 
cut therefore extended diagonally outboard 
and aft from the leading edge, through 
the wing, to the trailing edge of the DC-7 
right wing. 

The major swath was 24 in. wide. The 
structure within this area was shattered into 
small pieces, many of which were not re- 
covered. 

However, those pieces which were found 
were located with wing sections and below 
the collision point. 





Examination of the inboard and outboard 
edges of the major cut, especially in the 
area where lighter structural material is used 
in the DC-7 wing construction, showed 
clearly that the object which cut moved 
slightly downward relative to the DC-7 
wing. It was also revealed that edges of the 
swath on the lower wing surface were al 
most precisely below the corresponding 
edges of the swath on the upper wing sur 
face. 

This showed clearly that the cutting 
plane which made the cut was nearly per 
pendicular to the DC-7 wing plan form. 


Second Cut 


The second cut in the DC-7 wing was 
located between stations 511 and 503. It 
was essentially parallel to the major swath 
and was about eight inches wide. As pre 
viously mentioned, this cut extended rear 
ward to the front spar on the upper wing 
surface and to the center spar on the lower 
wing surface, indicating heavier structur 
was cutting the lower wing surface of the 
DC-7. The effect of the two swaths was to 
cut out a section of leading edge of the 
DC-7 wing about three feet in length be- 
tween wing stations 509 and 543 at the 
leading edge and between wing stations 525 
and 557 at the front spar. The relatively 
short depth of the second swath showed 
the cutting object was destroyed before it 
could cut through the entire wing. The 
upper wing skin b. ‘ind the cut and in linc 
with it or the area aft of the center spar at 
about station 528 was marked by a deep cut 
and related deep scratches running aft and 
outboard in line with scratches found on 
the aileron. 


F-100F Wing Cuts 


The wing section severed from the 
F-100F measured approximately 12 feet 
The swath through this right wing was 
irregular; however, the average angle of the 
swath was 12 deg. relative to the longitudinal 
axis of the aircraft. The inboard edge of 
the cut was 132 in. from the fuselage center 
line at the wing leading edge and was 86 in 
from the fuselage centerline at the wing 
trailing edge. 

Thus, the swath ran aft and 
through the F-100F wing panel 

The width of this cut was about 16 in 
The structure within this area was shattered, 
some of which was found below the colli 
sion location. One piece from this area was 
found loose inside the severed wing section 
of the DC-7. 

The right horizontal tail of the F-1001 
was broken off 86 in. from the centerlinc 
of the aircraft. The outboard portion was 
not recovered. Investigation showed that a 
line drawn through the wing swath of the 
F-100F at the angle of 12 deg. previously 
shown passed through the horizontal tail at 
the fracture line. This clearly showed that 
the object which cut through the wing 
panel of the F-100F also contacted and 
tore off the severed portion of the right 
horizontal tail of the jet airplane. 

The DC-7 powerplants were recovered 
about one-half mile northeast of the DC-7 
wreckage. They were removed from the 
desert area to a suitable area for a more 
detailed examination. Each powerplant had 
been torn free from the DC-7 with most 
of the nacelle attached. Evidence indicated 


inboard 
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Resistoflex Corporation announces new 250,000-cycle impulse test 
standards—for 3000 psi Fluoroflex®-T (Teflon®) hose for hydraulic service 
at 400° F. These Resistoflex standards replace usual industry standards of 
100,000 cycles. Reports of completed tests available on request. 


Write Dept. 124, RESISTOFLEX Corporation, Roseland, N. J. 


® Fluorefles is a Resistoflez trademark, reg.. U. S. pat. of f 
@ Teflon ia DuFont's trademark for TFE fluorocarbon resinea 


. 
Originators of high temperature fluorocarbon hose assemb/ies. le si sto ' l ex 
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ROSELAND, NEW JERSEY « WESTERN PLANT: BURBANK, CALIF. « SOUTHWESTERN PLANT: DALLA 





the nacelle structure failed from excess loads. 
However, there was insufficient evidence to 
indicate the manner in which failures oc 
curred. Each powerplant struck the ground 
in a similar manner as evidenced by impact 
Gamage to each unit on the right side. The 
accessory case was broken from each power- 
case 


Engine Examination 


I'he engines were partially disassembled 
to examine their interiors. This disclosed 
that remaining gear trains, bearings, and 
other moving parts had been normalh 
lubricated. The articulating assemblies 
showed no evidence of operating distress 
and the examination of the oil pumps and 
screens showed they were free of foreign 
materials 

Several engine accessories were recovered 
However, impact and fire damage precluded 
them from being functionally checked 

Each DC-7 propeller remained attached 
to its engine and cach was found to be 
tight on its propeller shaft. Although im- 
pact damage made it impossible to obtain 
the propeller dome settings it was possible 
to determine readings of the propeller blade 
angles from impact marks on the shim 
plates. It was learned from this work that 
all of the propellers were operating at blade 
angles within the cruising range. This is 
considered a clear indication of normal in- 
flight operation of the engines and pro- 
pellers until the powerplants separated from 
the aircraft 

The jet engine, a Pratt & Whitnes 
]-57-P-21A, was with the main wreckage of 


the F-100F but had torn free of the fuse- 
lage structure. It was badly damaged by 
ground impact, the attendant explosion, and 
subsequent ground fire. It was removed and 
transported to the Nellis AFB engine over- 
haul hangar where it was completely dis 
assembled. Because of the conflicting in- 
terpretations of the final radio transmission 
from the aircraft, every effort was expended 
to determine if there had been an inflight 
malfunction or failure of the powerplant 
prior to impact which would have caused it 
to “flame out.” Examination of the com 
pressors, combustion section, turbines, and 
all bearings revealed no evidence of mal- 
function or failure prior to ground impact. 
In fact, from the clear rotational indications 
shown on the stator, compressor, and tur 
bine blades highly experienced personnel 
estimated that the engine was operating in 
exeess of 80% power at ground impact 
From this evidence it was concluded that 
the final transmission from the crew must 
have been “We're bailing out” and that the 
flight had not experienced a ‘“‘flameout.” 


No Radar Facilities 


Nellis AFB is located about six miles 
northeast of Las Vegas. It is below Victor 
Airway 8 and within its lateral confines. At 
the time of the accident its principal mission 
was the training of recently graduated Air 
Force pilots as “combat ready” in the F-100 
aircraft, a supersonic fighter. Actual instru- 
ment approaches to Nellis are controlled by 
McCarran approach control and there are 
no radar facilities such as RAPCON (Radar 
\pproach Control) or GCA (Ground Con 


trolled Approach) that serve the Base 

The flight curriculum followed is estab 
lished by Air Force and Air Training Com- 
mand regulations and consists of about 35 
flight hours, supplemented by intensive as 
sociated ground training. The flight curricu 
lum includes air combat maneuvering, for 
mation, gunnery, and instrument phases. 

Flying training at the Base was con 
ducted in VFR weather conditions only and 
at the time of the accident, in accordance 
with local VFR flight plans. Normal ac 
tivity at the Base on a traiming day was 
between 500 and 800 aircraft movements 
(takeoffs and landings), of which about 400 
were attributable to the training function. 

Individual missions were flown within a 
local flying area, roughly 125 mi. square, 
and principally that area north, east, and 
west of the’ Base 

The local flying area was established in 
accordance with Air Force Regulation 55-19 
and is a common requirement for all Air 
Force Bases 

Generally, the trainee pilots were Second 
Lieutenants with about 330 to 360 fiving 
hours. They were jet qualified and ‘held 
instrument ratings issued by the Air Force 

The flight phases are supervised by in- 
structor pilots at squadron level. These 
pilots are highly qualified personnel selected 
according to Air Force directives and then 
trained for the work. Through an impres 
sively rigid standardization program at all 
echelons the instructors are supervised and 
the training program is standardized. In 
structor pilots supervise all training missions 
and, with the exception of three “solo tran 





Lhe General Electric Jet Engine Dept. Announces 


the establishment of 2 new 


Senior Engineering Design Analysis Positions 
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Because of expanding activity we are broaden- 
ing our organization to include two additional 
Senior Engineers, and we are inviting inquiries 
from qualified men who wish to join our organiza- 
tion at this level. 

In keeping with General Electric’s policy of 
parallel opportunities for specialists and manag- 
ers, salaries established for these new posi- 
tions are equivalent to those of high management 
level. 

We are seeking design specialists with 12 to 20 
years of practical hardware experience. To qual- 
ify, you must be thoroughly familiar with all 
mechanical, aerodynamic, hydraulic, control, and 
installation areas involved in aircraft gas turbine 
design, with heavy specialized practical experience 
in at least one of those areas. You will have been re- 
sponsible for successfully putting engines through 
their 150 hour test and you will have had many 


If you qualify, call or write 

M. L. Umble, Supervisor 

Professional Placement, Poplar 1-4100, 
Extension 3828, Bldg. 501 





years of experience in analyzing design problems 
relating to engines in operation, and will have 
provided valid engineering solutions. 

Briefly, you must be able to accept any hard- 
ware problem that turns up in the field and stay 
with it until you get the answer. 

The Engineers who fill these positions will be 
making important contributions to jet engine de- 
sign and utilization. You will be responsible for 
both overall and detailed analysis of components 
and systems of the newest designs and develop- 
ments to assure maximum utilization of special 
knowledge gained during factory, field, and service 
operations. As a member of the Senior Review 
Panel, you will incorporate results of your practi- 
cal experience in our new designs. And, as a 
senior specialist in the field, you will represent 
the Jet Engine Department on major Government 
and Industry technical panels. 


GENERAL ELECTRIC 


JET ENGINE DEPT, 


CINCINNATI 15, OHIO 
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sition flights,” accompany and lead the 
flights. 

\s indicated, instrument training is one 
of the phases of the curriculum. Normally 
it is accomplished after the trainee has 
about 15 hr. in the F-100 and has become 
familiar with the aircraft. This phase is de- 
signed to teach the student instrument fly- 
ing in this particular aircraft since he is 
ilready instrument qualified in jet aircraft 
and holds an instrument rating issued by 
the Air Force. Instrument missions are flown 
in the F-100F, which is the two-place ver- 
sion of the F-100. It was stated that during 
this training the instructor pilot occupies 
the front cockpit and is responsible for the 
safety of the flight including the separation 
from other flights in visual conditions as re- 
quired in the existing Civil Air Regulations 
rhe student pilot occupies the rear cockpit 
seat and while the training is being con 
ducted is precluded from outside vision by 
a hood designed to pull over the entire rear 
cockpit along the canopy above the student 
pilot's head 

Che vision of the instructor pilot is not 
obstructed by the hood. 

At the time of the accident the fiving 
phases, excepting part of the instrument 
work, were done off airways in subdivisions 
of the local flying area. Careful considera 
tion was given in this regard and many pre- 
jutions were taken to keep the flights off 
iirways or when crossing airways to main- 
tain straight and level flight. Basic instru- 
ment flying was kept within the transition 
ind formation subdivisions 

At the time of the accident that portion 
f instrument flying which involved the use 
of navigational aids such as holding, track 
ing, and jet penetrations, was practiced 
vithin a designated area with a radius of 25 
mi. centered on Nellis AFB. This area in- 
cluded the intersection of several airways in 
the Las Vegas terminal area and it was 
mostly within the confines of the airway 
structure. Within this area all jet penetra- 
tions were practiced 

Air Force Regulation 55-19 governing the 
control of simulated instrument approaches 
states in part, “The commander will direct 
naximum use of outlying facilities in order 
to relieve air trafic congestion near local 
uavigational facilities.” The regulation also 
states, “Air Force Air Trafic Control Per- 
sonnel who are not authorized to provide 
IFR control service will furnish traffic in- 
formation to those pilots practicing instru- 
nent approaches and advise them to main- 
tain VFR flight.” 

It was stated, with respect to AFR 55-19 
ind its provision to establish penetration 
on outlying facilities to relieve air trafic con 
gestion near local facilities, that within the 
range capabilites of the F-100 there were 
no facilities suitable for the penetration other 
than those at Las Vegas. Also, it was most 
desirable to establish the penetrations near 
the base because they are performed at the 
end of a training flight when fuel is limited 
ind the latter portion of the penetration is 
it low altitude when fuel consumption is 
highest. For these reasons, as well as the 
installation and maintenance costs, the es- 
tablishment of outlving facilities was con- 
sidered undesirable. 

Nellis instrument training procedures re 
quired that before a flight entered the 
25-mi. instrument practice area the pilot 
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THIS PROP-JET CONVERSION IS 
GOOD BUSINESS FOR EVERYBODY! 


THE ELAND PROP-JET CONVAIR CONVERSION OFFERS 
1 Reduced operating costs 
2 Greatly increased block speed 
3 Increased range 


4 Maximum reliability 


The Passenger 

gets a smoother, faster, 

quieter ride. The Operator 
gets greater economy, 
smaller overheads. 








The Engineer 
gets quicker, simpler (and 
cheaper) maintenance. 
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“> 
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NAPIER 


ELAND PROP-JET 


NAPIER ENGINES INC. 


Suite 909, Dupont Circle Building, 1346 Connecticut Avenue, N.W., Washington 6,D.C. Tel: North 7-9300 


A SUBSIDIARY OF D. NAPIER & SONS LTD: LONDON : ENGLAND 
Se 


—S—- A Member of The ENGLISH ELECTRIC Aviation Group 
CAC ERIA 
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Mf, The Avro Arrow is The Arrow weapon system is a 
shown in flight during test bomber-destroyer having super- 
manoeuvres over Ontario. sonic mission capabilities. ~r 


AN ARROW 
IN THE SKY 


Since its first flight on March 25th, 
the Avro Arrow has been meeting 
the vigorous demands of its exten- 
sive flight test program. Proceeding 
according to plan, the Arrow flew 
faster than sound on its third 


flight, and more than 1,000 miles 


The Avro Arrow is as big as a World War II bomber yet took off on its 
first flight in only 3,000 feet of the 11,000 foot runway at Malton. a per hour on its seventh flight. 


a 


AVRO AIRCRAFT 
LIMITED 


MALTON + CANADA 


MEMBER: A. V. ROE CANADA LIMITED & THE HAWKER SIDDELEY GROUP 








TSB POWER AVAILABLE 





HORSEPOWER REQUIRED BY 5-62 AT SEA LEVEL 
(FULL PERFORMANCE, FULL PATLOAD) 








a all. aS a A. 
°o 30 60 70 no 


TEMPERATURE ( F) 


Regardless of temperature, T58 will automatically provide 
$-62 the total horsepower it requires at sea level for full 
performance, full payload. In addition, operating the T58 
at less than top design horsepower increases engine life. 











L 


At altitudes up to 17,000 feet, T58 will supply full horse- 
power requirement of $-62 .. . help insure unequalled 
hovering ability. This outstanding altitude and hot day 
performance is possible with an engine having a level 
of performance offered only by the T58. 





ALTITUDE (FT) 





Small, compact Small-diameter Rugged 2-stage 


oxial-flow compressor onsuler combustor gas generator turbine 











Mechanically 







independent 
Anti-iced free-power 
A h - : 
inlet struts dvanced hydro turbine 





mechanical control 


General Electric production T58 delivers 1050 shp, weighs 4 to T power-to-weight ratio, 0.64 SFC give added insurance 
only 271 Ibs without 75-lb optional reduction gear. Its near of top helicopter performance. 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 
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HOW MODERN POWERPLANT HELPS PROVIDE... 


700 Lbs More Payload Capacity 


NEW SIKORSKY S-62 COMBINES PROVEN HELICOPTER COMPONENTS 
WITH PROVEN GENERAL ELECTRIC T58 TURBOSHAFT ENGINE 


Sikorsky’s newest helicopter combines the components 
of its famous S-55—proven in 1,000,000 flight hours— 
with modern General Electric gas turbine power, sup- 
plied by the compact, high performance T58. The 
result: a helicopter that provides 700 Ibs more payload 
capacity ... and more cabin space to carry it in... 
than the S-55. 

Capable of operating from either water or land, the 
S-62 is a highly versatile helicopter. Powered by a 
single T58, the S-62 will be qualified to perform a wide 
variety of missions. It will provide ... 

. instantaneous flight capability. Today’s heli- 
copters require about five minutes warm-up time. The 
T58 turboshaft requires no warm-up. 


... more power for hot weather flight. From its single 
T58, the S-62 will have substantially more horsepower 
than the S-55, especially for high altitude or hot 
weather flight. 


... unequalled hovering ability. The T58 will provide 
the full power required by the S-62 up to 17,000 feet. 


The S-62 is another striking example of the perform- 
ance helicopters can get with the modern T58 turbo- 
shaft—the engine which provides more horsepower 
per pound of weight than any other shaft engine 
flying today. For new T58 technical information 
brochure, write to: General Electric Co., Section 233- 
16, Schenectady 5, N. Y. 





pc3/ca7 OWNERS PRAISE 


“AIRESEARCH 
MAXIMIZER” 










GUARANTEED 20 M.P.H. AiRes 
Speed Increase At Same Horsepower MAXIMiz 
ER 


Pays for itself in 1,000 hours by increasing range and payload with KIT. 
no increase in horsepower . . . flight performance and safety improved = [7 " "===... : 
considerably. These are the findings of the many DC3/C47 owners § [|  ¢. ~~ 7"== 
who have purchased the lightweight, fully CAA approved 
AiResearch Maximizer Kit. 

















Scientig; 
Contoureg boty 
With interrelated 
"Gine cow) 
Modifications 








Improves single engine performance « Increases thrust at any given 
horsepower « Reduces drag « Reduction in cooling drag 

and increased cooling capacity minimizes chance of second 

engine failure during single engine operation in hot weather 


e Cuts maintenance « Easily installed 





M dna 
Pe Siamese" 
xhausy SYstem 
Dj 
fet iffuser entrance 
TING for oil Coole 
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fairing 





Aileron Gap Strip (optional), not shown, improves single engine 


Whee! well do 
control and stall characteristics, and lowers stalling speed. ~~ 





corProration GiResearch Aviation Service Division 


Los Angeles International Airport, Los Angeles 45, California 





AiResearch Aviation Service Company ¢ Los Angeles international Airport, Los Angeles 45, California 











Please send me detailed NAME 
information on the ‘*AIRESEARCH STREET 
MAXIMIZER" kit. city STATE 
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must secure a clearance and altitude assign 

ment. .This was accomplished through 

| “Nellis VFR Control” which simulates an 
approach control. VFR control was in 
corporated to relieve the workload of the 
control tower, to provide separation be 
tween Nellis aircraft, and to give the trainee 
pilots practice in radio procedures. The VFR 
controller normally gave altitude assign 
ments, 19,000 ft. or higher, with 1,000 ft 
vertical separation : 

Testimony of Air Force personnel stated 
that the VFR control did not perform an 
air traffic control function except for Nellis 
aircraft and its use did not relieve the in 
structor pliot of visual separation responsi 
bilities required of all pilots by Part 60 of 
the Civil Air Regulations, restated in Air 
Force Regulation 60-16 in equal or stricter 
requirements. It was stated that the VFR 
controller did not have knowledge of any 
air trafic other than the Nellis instrument 
training flights described. There were no 
procedures to alert the jets of other trafh 
known to Air Traffic Control. It was stated 
that such advisory service was beyond th« 
capability of the Base and ATC facilities 


Penetration Procedures 


Investigation revealed that at the time 
of the accident seven jet penetrations wer« 
used for the Nellis AFB. Three were pub 
lished in the USAF Pilot’s Handbook and 
the other four were unpublished procedures 
Although all seven procedures were for 
mulated according to standard criteria for 


NEW TORPEDO instrument approaches the latter four were 


approved through a local letter of agreement 
JOINS THE FLEET dated May 10, 1957, entered into between 
the Base and the Civil Aeronautics Admin 
istration. The KRAM penetration was onc 
of the unpublished procedures and, as 
shown, was being flown when the collision 
occurred. A review of the specified penetra 


VITRO’s weapon systems capability is dramatically demon- tion track showed that it was nearly all 
within the lateral limits of Victor Airway § 





strated in the new Mark 39, a wire-guided torpedo which the 
Is Na h ‘ust added to our owing arsenal of under- It was estimated by Air Force personne 
U. S. Navy has just a gr § ars that this procedure and the others were 
water weapons. ; “ : flown by all aircraft, training or otherwise 
Spider-like, the torpedo pays out a wire as it drives through 40-60 times daily 
the water. Over this wire combat crews send electrical signals For the KR -~t penetration procedur« 
that guide it to its target, regardless of course changes or other maser bv tele <9 bag = 
: . . . y i Z ~ snter The mst 
evasive actions. Swimming deep, Mark 39 leaves no telltale tts re a navnorssaa ete “ort aren car s 
wake, generates no pulsations for detection, relentlessly closes ment. The flight should then “track in” 
on its target regardless of defensive maneuvers. the commercial broadcast station. This in 
The wire technology, the torpedo, and the fire control system — trac Py 0g be one ey h —_ 
were developed into a weapon system for the Navy by Vitro ae nog a chit eeuior — “ 
Laboratories, a division of Vitro Corporation of America. ee Mie BP the inked’ tack oy 
Complete weapon systems—for torpedoes, missiles, aircraft | quired a greater than 45-deg. turn, a right 
armament and acoustic detection devices—are taking shape at | turn to intercept the outbound track wa 


| necessary. According to the established train 
| ing procedures the speed of the aircraft 
4 | should be 300 kt. indicated lirspeed. After 

. > 
Vitro makes tomorrow’s technology available today | overheading the radio station approval for 
the penetration is obtained with permission 
to leave the assigned altitude. When ap 


Vitro, one of America’s most advanced corporations. 















e Research, developmem weapon systems proved, the pilot should report leaving the 
a 3E Nuclear and process engineering, design iltitude. At this time the “speed brakes’ 
a he ) . oo = cent 
Sp. Electronics development and production of the F-100 are extended and a descen 
t a is established holding 300 kt. indicated ait 
a a speed. If necessary and when the ADI 
2 Uranium mining, milling, and processing indications are stable, the pilot is expected 
“ ¢ to correct to a 170-deg. outbound track 
~, Thorium, rare earths, and heavy minerals = 
CORPORATION of AMERICA from KRAM. Normally the descent is con 
® Recovery of rare metals and fine chemicals : . 
. tinued until one-half of the initial altitud 
A7 Aircraft components and ordnance systems plus 3,000 ft. has been reached, in this in 
261 Madison Ave., New York 16, N. ¥. © Ceramic colors, pigments, and chemicals stance 17,000 ft. At this altitude a right 
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Solar’s 300-kw gas turbine generator 


offers 5 unique advantages 


@® Compactness, light weight, low-cost installation 
@ Reliable 10-second starts from -65F to 130F 

@ No vibration, low noise levels 

@ Low maintenance and operating costs 

© Ability to burn a wide variety of fuels 


POWERED BY A 500 hp Jupiter® gas turbine engine . . . Solar’s 
300-kw generator set weighs only 6900 pounds and is con- 
siderably smaller than the average automobile! Installation 
is easy... and costs less . . . because lightweight, vibration- 
free gas turbine generators require no foundation. 
Push-button starting is automatic on Jupiter-powered 
generators. They require no warm up, reach full power in 
Seenaeed tiie tiasesters can less than 10 seconds ++. even after long periods of standby 
be easily moved to remote locations service, Simple in design, with few moving parts, the sets 
require a minimum of maintenance and no operating 
attendance. And they can be operated efficiently on almost 
any available fuel—including gasoline, kerosene, diesel 
fuel, jet fuels and natural or manufactured gas. 
Compact, reliable Solar gas turbine generators are 
ideally suited for mining, missile ground support, indus- 
trial and other important applications. For detailed infor- 
mation, write to Dept F-65, Solar Aircraft Company, 


li i th . . TP . 
pry me ny en eat eee San Diego 12, California. 


SOLAR oe 


AIRCRAFT COMPANY DES MOINES 





penetration turn 1s 


| required to a heading of 


35 deg. The descent is continued through 
ut the turn and until a minimum altitude 
reached on the 35-deg. heading. The air 
raft is again turned, if necessary, to estab 
sh a 35-deg. inbound track to the runwavs 
Nellis AFB. At the proper time, and if 

naining fuel permits the penetration 1s 

simulated missed-approach 
nother penetration 


followed by a 
wedure and/or 


i 


Approach Testimony 


Che Assistant Director of Air Trafic Con 
it the Civil Aeronautics Administration 
tified, in essence, that the penetrations 
ere established according to the U.S 
Manual of Criteria for Standard Instrument 
\pproach Procedures, pursuant to Civil Air 
rulations Part 60 (60.46 He stated 
the principal considerations required 
to establish a procedure which would 
expeditious and safe as an instrument ap 
proach in instrument weather conditions. He 
stated that the agreement of May 10 was 
nsidered in this light and, because Air 
l'rafhe Control separates air traffic in in 
trument weather conditions, publication 
lissemination of the procedures was 
controlling and perform 
the procedures. The agreement was 
refore coordinated with the Salt Lake 
ntrol Center, McCarran, Tower, and 
ellis AFB personnel. Certain divisions of 
he CAA received copies of the agreement 
r rev mit these functions 
t contemplate dissemination to other 

isers of the airspace 
The Assistant Director testified that it 
known to CAA that the procedures 
ld ] durmg VFR 
purposes 
penctra 


fined to those 


ew or comment 


extensively 
practice 
stated, the 
procedures and 


c Use 
conditions for 

uch occasion he 
VFR 

isual separation applied. In this light 

nination of the agreement was unneces 


vould be of little valuc 


were rules ZON 


Sary and In essencc 
he stated that prior to the accident extensive 
use of the jet penetrations in VFR weathe 
ms by high performance fighters wa 
onsideration 


ncipal factor for 
ing and/or approving such pro 
He stated also that the CAA was 
iware that limitations to 
visual separation resulting from high speed 
and that the jet penetrations involved flight 
where much of the air traffic, 
especially air carrier, was operating 
With respect to the use of advisory ser 
ice which would alert known (IFR) traffic 
to instrument flights in the Nellis instru 
ment area, the Assistant Director indicated 
that for such information to be of value it 
be detailed, timely, and accurate when 
The witness indicated that such 
service was equivalent to IFR control. He 
said that this type of service had been 
studied and attempted; however, it so de 
teriorated normal IFR service the project 
was discontinued 
The Wing Operations Officer for the 
Nellis Training Wing stated, in response to 
questions at the public hearing, that he 
knew of no NOTAM which announced to 
other users of the airspace that extensive 
training was being conducted in the Las 
Vegas area. He stated, however, that on 
May 27, 1957, the Base had made applica- 
tion for certain off-airway areas within the 
Nellis flying area to be designated 


there were 


on alrwavys 


must 


given 


loc i] 


AVIATION WEEK, September 8, 1958 


Caution Areas his 
best knowledge, was, at the 
hearing, on a “hold status 
Washington Airspace Panel 

has since revealed that the ap) 
onsidered by the Airspace Panel o1 


a, ] 


22, 1957, and was 
of CAA 


ipp l 


deferred at 
intil CAA could revi 
relating to the 
ation area” and the 
such areas with the Cont 
Area 24,000 ft.) ar 
jet routes. Pending formal 
June 1958, all 
ere published in ft 
‘Military Training 
tion of all concerned 
The witness further added 
sonally had given a talk befor 
Committee of the Las Vega iambe 
Commerce concerning the Nellis AFB train 
ing function and had distributed ph 
graphs showing the Nellis local flying 
Minutes of the meeting 1 
Air Lines agent in attendance 
ites revealed that he informed tl 
mittee there would be 250-300 ai 
from the Base each dav The 
Officer also said at the meeting 
was a need for the caution ar 
speeds of the training planes mad 
avoidance by visual means very 
the public hearing the witnes 
he did not recall specific 
instrument area or the penctration pro 
ures but that a photograph was distril 
luring his talk which showed the 
rea as it was the tim 
accident. It that tl 
1 caution area 
of the Base, 
charts. Legend indicated 
trafic” effective “Unlimited” a1 
“Continuous.” The witness point 
that the base had beer l 
furnish reasonable information 
the training activity but to his 


none h 1 heen sou *ht 


policy 


| present 


ibove 


rOpos 


I 
he 


Areas” 


showe 


raft Ay ing 


Oper 


mention 


Ww“ ( cd 
C-43 


published 


ready and 


Necessary Facilities 


With reference to the accident the Wins 
Operations Officer said that jet penetrat 
were flown on the airway structure be 
the facilities necessary in executing 
were there. He felt, for the reasons 
stated, it was impractical to perform 
elsewhere or establish the aids elsewhere 
practice purposes. He said that civil air 
are open to all users and in his mind pene 
trations were not unusual or hazardous. He 
felt the F-100F flight was in 
vith Civil Air Regulations in all respects 

On the recommandation of the Air Force 
in Air Force officer, who was an expert in 
the field of aerophysics, testified concerning 
the effectiveness of visual separation by 
pilots. Based on the circumstances surround- 
ing this accident, he calculated the prob- 
abilities of visual detection by the pilot (s) 
of these airplanes over various ranges 

His conclusions substantiated the testi 
mony presented by the Board’s staff that the 
probability of collision increases markedly 
with the high closure rates of modern high 
speed aircraft. The witness’s calculations 
were based on theoretical concepts de 
veloped some years ago by the Department 
of the Navy. He indicated that. although 
the results of his work in regard to this ac¢ 
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Near-Miss Responsibility 
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H MICRO SWITCH Precision 


These Switches Reliably Perform Over 
Rockets...Missiles...Launchers... 





1EN1-6 
(MS-24331-1) 


Plunger actuator 
with ice scraper 
ring. In sealed 
enciosure are two 
SPDT subminiature basic 
switches. Operating force 6-12 
lbs.; release force 4 Ibs.; over- 
travel—.250 in. Rating: 28vdc 
24a. inrush; 4a. resistive; 3a. in- 
ductive. Weight—2.5 oz. 





2EN1-6 
(MS-24331-2) 


This DPDT as- 

sembly contains 

two SPDT high 
sopeety "V3" type switches. 
Rating: 28vdc—36a. inrush; 10 
a. resistive; 6a. inductive. Op- 
erati force—6 to 12 lbs.; re- 
lease force—5 lbs.; overtravel— 
-250 in. Weight 5.5 oz. 


5EN1-6 


le DT assembly with 4 
SPD ““SM’”’ basic switches 
sealed in enclosure only 14" dia. 
Mechanical characteristics same 
as 1EN1-6 except differential 
travel. 28vdc—24a. inrush; 4a. 
resistive; 3a. inductive. Weight 
4.25 oz. 





1EN61-6 


The longer bushing provides 
maximum adjustment range of 
operating 5S ope Overtravel— 
-500 in. T circuitry and ca- 
pacity hn as 1EN1-6. 


= pattie 4 od 
seale igh tem- 

By erature DPDT 
switch for reliable use to 600° 
F. Metal-to-metal & glass-to- 
metal seals in accordance with 
pine 5.2.2, MIL-E-5272A. Ice 
r ring on yg Rating 
28vde -5a. res.; 2a. ind. Operat- 
teow 6-12 ‘Ibs.; ~ dn force 

5 lbs.; overtravel—.250in. Weight 

.5 oz. 


(MS-24331-4) 


Sealed within the 14%” dia. en- 
closure is one 4-circuit double- 
break ‘““TB”’ series switch. Rat- 
ing 28vdc—30a. inrush; 15a. re- 
sistive; 10a. inductive. Operating 
force—6-12 lbs.; release force— 
5 lbs.; overtravel—.250 in. 


3S1EN1-6 


Adjustable spring-return cateey 
actuator, Contains two 

switches” (See 1EN1-6). mM 
ing torque 30 in. lbs.; release 
torque 9 in. lbs.; total travel 45°. 


i -0— 131EN1-6 


Special high temperature con- 
struction for up to 250° F. Ad- 
justable spring. return rotary 
actuator. DPDT. For rating see 
1EN1-6. Operating force 30 in. 
Ibs.; total travel 45°; differential 
travel 6°. Weight 2.65 oz. 


41EN1-6 
(MS-24420-1) 


Has rotary actuator with link- 
age for positive drive and release. 

ver arm adjustable through 
360°. Two SPDT “‘SM”’ switches 
in sealed enclosure provide 
DPDT circuitry. Operating 
torque—3 in. lb. 








Switches have uses unlimited H 


(MS-24420-4) 


Rotary actuator arm adjustable 
through 360°. Contains one 4- 
circuit basic switch. Rating 28 
vdc—30a. inrush; 15a. resistive; 
10a. inductive. Operating torque 
—10 in. lbs. 


tt 1EN42-R 
A special design for high shock 
applications. Contains two 
SP T switches. See 1EN1-6. 
Quick disconnect connector. 


~ nine 
a= Com 


1LS1 


Versatile, sealed 
indicator and 
limit pane for 
launchi ui 
ment. "Head = 
justs to 4 posi- 
tions; arm ad- 
justs through 360°; operation 
adjusts to either or both direc- 
tions. Two-circuit basic switch. 
Rating: 10a. 120, 240, 480vac. 
Operating force 3 Ibs.; release 
force % lb.; overtravel 30°. 


penetrations, resulting from the Nellis CAA 
agreement, although believed such in 
formation desirable and should 
been given other users of the airspace 


he 
was most 


Have 


He indicated that while it may have been 
reasonable to expect that approach pro 
lures would be flown during the Base 


traming program he did not know penetra 
tions such as KRAM were being flown. The 
operations manager said that he did not 
think it was reasonable to expect that high 
speed jet penetrations were being flown un 
ler uncontrolled conditions, as far as Air 
l'rafic Control was concerned, in the center 
f a highly traveled airway such as Victor 8 
Vhe witness said that had United been in 
formed of the penetrations he thought the 
ompany would have taken steps to alleviate 
ondition. The witness also added, in 
response to questions, that United personnel 
had not asked Nellis personnel for informa- 
tion concerning the operation or the extent 
f it from the Base 
The United representative, who was in 
ittendance during the Chamber of Com- 
merce meeting when the Nellis Wing Op 
itions Officer spoke, stated that he had 
eived a copy of the photograph dis 
tributed This. he said, was forwarded to 
the office of the United operations manager 
Angeles. The operations manager 
lid not recall receiving the photograph and 
id no knowledge of its disposition. 
from the Board’s regulatory 
taff testified that under the Civil Aero- 
nautics Act of 1938, as amended, the Board 
harged with the responsibility of pre 


rules for the regulation of air traffic 


the 


Los 


Witnesses 


scribing 
In Title I, Section 2, of the Act, the Con- 
gressional intent is set forth by which the 
Board is guided in this responsibility It 
requires, “The regulation of air commerce 


in such manner as to best promote its de 
velopment and safety”; and, “The encourage 
ment and development of civil aeronautics.” 
The Act also states that full consideration 
shall be to the reauirements of na 
tional defense. It states further that “There 
is hereby recognized and declared to exist 
in behalf of anv citizen of the United States 
a public right of freedom of transit in air 
commerce through the navigable air space 
of the United States.” 


given 


Air Freedom 


It was further stated that from its Con- 
mal mandate it is verv clear that the 
CAB obligations in rule making are not only 
to ensure adequate separation of trafic but 
also to avoid unnecessarv and crippling re- 
strictions. Thus, the presently existing Civil 
Air Regulations and air trafic contro] con- 
cepts have intended to fulfill these obliga- 
tions, and have intended to promote avia- 
tion in all of its segments, private, commer- 
cial. and military. The Board has con- 
templated in its rules that all users, small 
and large, be permitted to operate in air 
commerce as freely and economically as 
possible, consistent with air safetv. 

The witness pointed out that it is true 
that in some instances the freedom from 
crippling restrictions and the free and ex 
peditious flow of traffic by all users may 
conflict. The Board has therefore sought to 
develop rules which best serve the public 
interest. It is equally evident that Air 
Traffic Rules must consider the capacity of 
the existing air trafhc control system which 
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For many years, MICRO SWITCH’s Airborne Projects Group have been 
answering your questions and helping you solve difficult problems by 
cooperative engineering help and a readiness to design special switches 


for you. 


The twelve “EN”’ Series switches illustrated in these pages are the out- 
growth of one switch. The ““EN”’ Series has now grown to a point where 
the series consists of ninety-four different switches actually in use—an 
original concept by the Airborne Projects Group at MICRO SWITCH. 


“EN” switches are completely sealed against the effects of changes in 
atmospheric conditions in enclosures filled with inert gas under pressure. 
Each switch is fabricated under rigid manufacturing procedures, and 
tested on a mass spectrometer. The actuator mechanism operates through 
a seal that maintains pressure and keeps dust and moisture out. A scraper 
ring on the actuator shaft prevents jamming or binding even in ice or 
mud .. . Your request for catalog 77 and data sheets 122 and 138 will be 


responded to promptly. 
MICRO SWITCH. . FREEPORT, ILL. 


A division of Honeywell 
In Canada: Honeywell Controls, Lid., 
Toronto 17, Ontario : 


HOWEYWELL 


IZIEN18-R 10> . 


Roller plunger 
adjustable in 
increments of 
4S°,.< mae” 
receptacle. 
High tempera- 
ture construction for up to 250° 
F. Contains two gold-contact 
“SM” switches. Characteristics 
same as 1EN1-6. 


Look in the Yellow Pages 
for the name of the 
branch office and sales 
engineer nearest you. 
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_— 


2300 | 
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4CE1 


Rugged in- 

dicator or 

limit switch 

for missile 

erecting 

launching equipment. SPDT. 
Rating: 10a. 125vac; 5a. 250vac. 
Operating force 6-10 Ibs. 


is a responsibility of the Civil Aeronautics 
Administraticn. 

Ihe exsting Air Trafic Rules and con 
trol concepts, it was stated, classify all air 
trafhe into two broad categories, Visual 
Flight Rules and Instrument Flight Rules 
In the first category it is assumed that pilots 
are able to see and avoid other trafhc, and 
in the latter it is assumed that weather 
conditions preclude them from carrying out 
this responsibility. Civil Air Regulations 
clearly define the weather conditions which 
permit or require VFR and IFR operations 


Weather Conditions 


In VFR weather conditions it is permis 
sible, under the regulations, for a flight to 
be conducted according to instrument rules 











The two-word name MICRO SWITCH is NOT 
@ generic term. It is the name 
of a division of Honeywell. 


Honeywell 


MICRO SWITCH PRECISION SWITCHES 
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EE 
24 SEPARATE 
y SPOT CIRCUITS 


1RS1 


4s “Rotoswitch”" 


High reliability 

telemetering 
switch for missile program se- 
quencing. Hermetically sealed 
enclosure contains rotary sole- 
noid and 24 SPDT gold-contact 
“SM” switches. 


~ 
~ 


2.530 





Sealed, 
sidemount 
enclosure 
contains 
twoSPDT 
high capacity switches. Sealed 
receptacle. ating: 28vdc-36a. 
inrush; 10a. res.; 6a. ind. on - 
ating force 4-6 lbs.; release, 2 lbs. 


a 





Vhus, in the samc wigable airspace ther 
is an intermixing of IFR and VFR trafh 
when visual weather conditions exist. | 
such a situation Air Trafic Control w 
provide separation between IFR flight 
however, because VFR flights may 
operating in the same airspace unknown t 
Air Trafic Control th pil ts must adher 
to the “see and be seen” philosoph li 
visual flight conditions it is therefore the 
pilot’s responsibility to see and avoid oth 
uircraft regardless of flight plan or clea 
ance. Under the air traffic rules, all ope 
tors ar m notice that pil * vigilance ack 
quate to ensure separation at all times is 
condition operative yon every flight 
VFR weather condition Any operation 


which compromises this intent should pr 


PRECISION 

MACHINES 

HONEYCOMB 
CORES 

TO ANY SHAPE 


COMPOUND CONTOURS 
TAPERED and FLAT 


Now...substantial savings in tool costs and machine time 


available 





G-4 machine, shown operating 
blade core that has been filled with water and frozen. Simu 
of both sides eliminates indexing problems. Send for illustrated literature. 


Slotting, drilling, tapering, 
contour 


stresses 
throughout the panel without stress con- 
centration points. Honeycomb offers un- 


Various 
Steel, Aluminum Foil, Paper, Glass-( 
and Cotton-base 
materials up to 4’ by 10’ and 2’ thick. 
Structural Uses 
performance, appearance, 
buckling 


to you. 


Take advantage of our Specia) Skills and 
Experience in Core Machining. 


routing and 


(convex and concave) forming 


opens new possibilities in missile, aircraft 
and 
protective packing. 


electronic applications well as 


as 


In honeycomb panels of any size or shape, 


are uniformly distributed 


equalled fatigue and vibration endurance. 


Materials Machined Stainless 


oth 
Laminates. G-4 handles 
improved Aerodynamic 
freedom from 


(oil canning) and distortion. 


in refrigerated chamber, shapes giant rotor- 


itaneous cutting 


U.S. PROPELLERS, INC. A subsidiary of 


Honeycomb contour 


Sales offices 


machining and adhesive f~ B= 12177 MONTAGUE ST.. PACOIMA, CALIF. 


-_ bonding of 
honeycomb assemblies 


URBO PRODUCTS INC. 


ENGINEERS — INVESTIGATE JOB OPPORTUNITIES WITH A FUTURE 





New Lord BTR Mountings provide all the 
advantages of elastomeric mountings, plus... 


e broad temperature operation F-102 “Delta Dagger”’: 
from —65° to + 300° F. Stabilizing equipment 
~ protected by standard 


e extreme environmental resistance miniature BTR Mountings. 


e excellent all-attitude 


characteristics F-105 “Thunderchief”: 


e efficient isolation Special BTR Mount. 
ing system used wit 


of frequencies i 
integrated electronic 
to 2000 c.p.s. system. 


e high internal 
damping 


F-106 “Delta Dart’: Stabilizing equip- 
ment and transducer protected by 


o 
new BTR mountin ;* Standard BYR Mountings ... standby 
compass mounted on special BTR bases. 


protect reliability of advanced 
aircraft components es 


Achieving the high component reliability specified for to protect high- 
today’s advanced aircraft often requires control of severe speed bombing radar. 
vibration, shock and noise. Special techniques, materials 

and systems must be employed to keep vital equipment 

within their fragility envelopes. 


Typical of the advanced materials required in mounting 
systems for the high-performance aircraft shown here 
are Lord’s new BTR Elastomeric Mountings. These broad 
temperature range isolators provide excellent shock and 
vibration protection under extreme environmental conditions) é 
Incorporation of BTR mountings in the suspension system 
simplifies design providing maximum economy and 
assures better performance and higher reliability. 


Aircraft and missiles of the future will introduce new vibration 
and shock problems. Lord has the engineering background 


plus the research and production facilities to meet these FIELD ENGINEERING OFFICES 
challenges in mounting system design. ATLANTA, GEORGIA - CEdar 7-9247 DAYTON, OHIO - BAidwin 4-0351 
BOSTON, MASS. - HAncock 6-9135 DETROIT. MICH. - Diamond 1-4340 
4 : CHICAGO, ILL. - Michigan 2-6010 KANSAS CITY. MO. - WEstport 1-0138 
For further information contact your nearest Lord field Saieetnteaas ditneee, $0000 -‘aabanemeen om = 
engineer or the Home Office Erie Pa. DALLAS, TEXAS - Riverside 1 -3392 NEW YORK, N.Y. - Circle 7-3326 
sd ° PHILADELPHIA, PA. PEnnypacker 5 -3559 


in Canada — Raitway & Power Engineering Corporation Limited’ 


LORD MANUFACTURING COMPANY - ERIE, PA. 
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mmons 
7Teement such in 

should 
ecn lirspace 


be en 


mav have 
ipproach pro 
luring the Base 
ning program he did not know penetra 
h as KRAM were being flown. The 
manager said that he did not 
think it was reasonable to expect that high 
peed jet penetrations were being flown un 
controlled conditions, as far as Air 
l'rafie Control was concerned, in the center 


i highly traveled 


vitness said that had United been in 
ed of the penetrations he thought the 
mpany would have taken steps to alleviate 
1¢ condition. The witness also added, in 
sponse to questions, that United personnel 
ad not asked Nellis personnel for informa 
1 concerning the operation or the extent 
f it from the Base 

he United representative, who was in 
ttendance during the Chamber of Com 
e meeting when the Nellis Wing Op 
tions Officer spoke, stated that he had 
ived ce of the photograph dis 
ited ‘his, said, was forwarded to 
office of the United operations manager 
Los Angeles. The operations manager 
1 not recall receiving the photograph and 

no knowledge of its disposition. 
Witnesses from the Board’s regulatory 
iff testified that under the Civil Aero- 
tics Act of 1938, as amended, the Board 
harged with th sponsibility of pre 
s for the regulation of air trafh 
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Air Freedom 
It was further stated that from its Con 
gressional mandate it verv clear that the 
‘AB obligations in rule making are not only 
nsure adequate separation of trafic but 
to avoid unnecessarv and crippling re 
ions. Thus, the presently existing Civil 
Regulations and air trafic control con- 
cepts have intended to fulfill these obliga 
tions, and have intended to promote avia- 
tion in all of its segments, private, commer 
cial, and militar The Board has con 
templated in its rules that all users, small 
and large, be permitted to operate in air 
commerce as freely and economically as 
possible, consistent with air safety. 

The witness pointed out that it is true 
that in some freedom from 
crippling restrictions and the free and ex 
peditious flow of traffic by all users may 
conflict. The Board has therefore sought to 
develop rules which best serve the public 
interest. It is equally evident that Air 
Traffic Rules must consider the capacity of 
the existing air trafic control system which 
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vide additioaal safeguards to ensure that 
other users are t end ngered 

Personnel of the Board’s staff testified 
that the Board was well aware of the fact 
that visual flight rules are not a complete 
guarantee against midair collisions. In fact, 
in the last 10 years there has been a total 
of 159 midair collisions involving civil air 
craft, almost all of which occurred in VFR 
weather conditions. It has long been ap 
parent, moreover, that probability of colli 
sion increases markedly with the very high 
closure rates of modern: high speed aircraft 
h as the “Century Series” jet fighters and 
that, at the highest of such speeds, margin 
for collision avoidance by visual means is 
nonexistent 

However, determination of the particular 
closure rate at which pilot capability to sec 
and avoid other aircraft has disappeared or 
is reduced to an intolerable level is a judg 
ment concerning which considerable differ 
ence exists. This is a problem which is now 
undergoing intensive investigation and study 

the Board in an effort to reach more 
lefinite conclusions. Meanwhile, the Board 
has determined that the Civil Air Regula 
tions should continue to make provision for 

ual flight operations with whatever refine 

nts are practicable to reduce exposure to 
llision 


Wide Distribution 


The Civil Air Regulations are given wide 
tribution among all who fly and knowl 
mcerning their contents is required 

1 condition of airman certification. More 
the Board’s rule-making processes en 

e that all interested persons are given 
ful pportunity to participate m the mak 
: of regulations. All major segments of 
aviation do in fact participate by personal 


SUK 


presentation or in writing. The visual 
flight rules have been developed and main 
tamed through such processes. All major 
sments of aviation ha been in agrec 


nt, and to the Board's knowledge, ire 
ll in agreement, that the limited capa 
hilities of the air trafic control system pre 
nt a complete alternative at this time 
Personnel of the Board’s regulatory staff 
testified that the responsibility for the ap 
proval of instrument approach procedures 
as delegated to the Administrator in Civil 
\ir Regulation Part 60 (60.46 Testimony 
indicated that because this regulation is part 
of the instrument rules it was not required 
to consider VFR use of the procedure as a 
factor in the approval. In essence, it was 
stated that sufficiency of the procedure for 
use under IFR was the only required con- 
sideration 


] 


The three principal areas of collision dam 


we and related " masking furnished the 
foundation for the Board to make a reason 
ible determination of the inflight collision 
sequence This. together with operat ynal 
and evewitness information, also enabled 

sonable deductions as to the flight paths 


of the aircraft as they approached point of 


The analysis indicated that initial con- 
+-ct occurred between the leading edge of 
the DC-7 right wing at station 574 and the 
leading edge of the F-100F right wing 132 
in. outboard of the aircraft centerline. The 
two wings progressively penetrated one an- 
other until the outboard portion of each 
was severed: in the case of the DC-7 the 
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Two damaged nutplates attaching the 
main landing gear door hinge to the 
fuselage threatened to keep a com- 
pleted F-104 from entering final in- 
spection. A conventional repair would 
have required the removal of a struc- 
tural air duct to gain access into the 
closed-out area to replace the nut- 
plates. 


Blind Nuts were selected for the fix. 
The nutplates were drilled out, the 
holes were drilled slightly larger to 
accept the Blind Nut O.D. and the 
Blind Nuts were installed. The fix 


STRUCTURAL 
AiR DUCT 
ATTACHED 
AFTER 
NUTPLATE 
INSTALLATION 











DOOR HINGE 





Fix 


was successfully completed in a few 
minutes, a time consuming and ex- 
pensive repair was eliminated and the 
Starfighter moved on schedule into 
final inspection. 
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BLIND NUT 


By adding a core bolt to the Blind 
Nut’s two piece basic configuratior 
this versatile fastener becomes 
Blind Bolt suitable for use in tight 
quarters for production, modification 
or repair work in aircraft and missile 
structures. Stainless steel Blind Nuts 
and Blind Bolts are quietly installed 
by one man using a hand-held, 
hydraulically-operated gun 


Learn how Blind Nuts and Blind 
Bolts can answer your tough fastener 
problems — write for our Brochure 


U. S. PATENT PENDING, FORE N PATENTS 


GRANTED AND PENDING * TRADEMARK 


RIVET TOOL COMPANY 


247TH STREET 


. TORRANCE CALIFORNIA 
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(TOP) U.S. Navy P2V Neptune 
Distance record: 11,236 miles 
October 1, 1946 





(RIGHT) U.S. Air Force F-104 Starfighter 
Altitude record: 91,249 feet 
May 7, 1958 


(poTTOM) U.S. Air Force F-104 Starfighter 
Speed record: 1,404 miles per hour 
May 16, 1958 


Only once in modern aviation history have all three 

major world records—for DISTANCE, ALTITUDE 

and SPEED—been held by the planes of one company. 
Lockheed achieved this triple triumph in 1958. 


LOCHKHHEED means leadership 


LOCKHEED AIRCRAFT CORPORATION, CALIFORNIA DIVISION: Burbonk and Palmdale, Californic 
JET FIGHTERS © JET TRAINERS © LUXURY AIRLINERS © PROP-JET TRANSPORTS @ AIRBORNE EARLY-WARNING AIRCRAFT e ANT!-SUBMARINE PATROL PLANES 








are in the development stage and will use missiles 
for launching which are already in existence. 


Even now, they affect hundreds of policy decisions 
and procurement awards. 


Space Technology developments — the markets of 
tomorrow — are shaped by today’s decisions in the 
Aviation industry. That’s why your message, your 
advertisements — your product, your company, your 
facility — belong in AVIATION WEEK. It’s the one 
publication qualified to speak to these decision makers. 





Sell Today the Market of Tomorrow: SPACE TECHNOLOGY 


A McGraw-Hill Publication @ 
330 West 42nd Street, New York 36, N. Y. 





SPACE TECHNOLOGY encompasses oll 
of mon's efforts devoted to the exploro- 
fion of the universe, from his attempts to 
understond the bosic lows of nature and 
the eorth, to trovel by men and machines 
throughout the solor system and beyond. 


_? Man ond his machines . . . circroft—missiles 

—spoce vehicles . . . ore bosed on earth, 
ond must deol with the earth's environment 
in order to reach these distant gools. 
They must, also, deal with hostile, unknown 
environments. 
Spoce Technology, therefore, includes 
every discipline of the physical ond life 
sciances and every focet of engineering 
necessary to translate these sciences into 
successful flight through space. 








RECONNAISSANCE 
SATELLITES... 


@ e e Swinging over every spot on Earth, the snooper 
satellites of tomorrow will look down with photo- 
graphic, TV, infrared and radar eyes. As they flash 
over the U.S., they wili transmit data collected during 
their sweep around the globe —or film from optical 
cameras will be ejected for recovery. 


They were first described in an exclusive AVIATION 
WEEK article October 14, 1957. Latest technical 
developments were reported in the June 16 and 23, 
1958 issues of AVIATION WEEK. These reconnais- 


sance systems are nearer than you think. The satellites 








ving was severed along a swath line 34 deg 
ift and outboard, and in the instance of the 
F-100F along a swath line 12 deg. aft and 
inboard. A second cut in the DC-7 wing, 
located about 24 in. inboard of the first, 
was made by the right horizontal tail of 
the F-100F which penetrated rearward until 
the cutting object, the outboard portion of 
the tail, was destroyed. This entire collision 
sequence occurred in less than 1/100 of a 
second. 

\ vector diagram, using the 34-deg frac 
ture line in the DC-7 wing, estimated truc 
airspeeds of the DC-7 and F-100F of 312 
and 444 kt., respectively, and assuming a 
small angle of descent for the F-100F, 
indicated that at impact the aircraft were 
cn quartering head-on courses about 122 
deg. apart with a closure speed of about 
665 kt. Believing the DC-7 was flying a 
magnetic heading to follow Victor Airway 
8 and was in nearly straight and level flight, 
it collision the heading of the DC-7 was 
23 deg. magnetic and the heading of the 
F-100F was 145 deg. magnetic. 


Fighter Position 


This heading for the F-100F seems 
reasonable because the aircraft was to the 
right of the desired 170-deg. track and a 
normal correction to track procedure re- 
quired a heading of 140 deg. Because of 
its position, right of track, it would seem 
probable that the flight approached KRAM 
from the basic instrument practice area 
located east of the facility. Because of 
inknown factors, any estimate of the 
amount of turn required to the outbound 


heading cannot be determined or reason 
ably estimated 
The swath cut through the DC wing 


by the F-100F wing was approximately two 
feet wide and the edges were nearly perpen 
dicular to the plane of the DC 
1 wing eight inches thick and swept mor 
than 45 deg. at the leading edge to have 
cut a 24-in. vertical swath through the 
DC-7 wing it would have 
for the F-100F wing to have contacted the 
DC-7 wing at a considerable angle of attack 
relative to the collision course and for the 
aircraft to have been rolled beyond a 90-deg 
bank. Paint scrape marks on the bottom of 
the F-100F right wing showed that it was 
the bottom side of the F-100F wing which 
made the contact, indicating that the 
F-100F was banked to the left The dis 
tance between the swaths cut by the F-100F 
wing and tail surface indicated that the 
aircraft was in approximately a 15-deg 
negative angle of attack attitude at the 
instant of collision. The F-100I 
in a 12-deg. nose-down attitude relative to 
the DC-7. A 4-deg. angle of descent would 
have been normal during penctration 

From the angles of bank, descent, and 
attack indicated, as well as evewitness in- 
formation obtained, it is the Board’s view 
that a last second evasive maneuver was in 
itiated by the F-100F instructor intending 
to avoid the DC-7 by diving to the left, 
down, and under the aircraft. The F-100F 
passed the nose of the DC-7, narrow) 
missing its No. 4 propeller. Then the air 
cratt collided in the attitudes described 

To the Board the 15-deg ingk 


7 wing. For 


necessary 


been 


was also 


negative 


attack sccm cxti } n nae t 
circumstances. Because of this it not 
worthy that the angle would be reduced « 
degree for each degree that the DC-7 
yawed to its left. It would also be reduced 
} 


”y a greater speed than was estimated fe 


the aircraft. Of the two possibilities, it 
believed most likely that one of the pilot 
of the DC-7 saw the F-100F in the last 


j 


seconds sion and iitiated 


, 


before oll 


desperate evasive maneuver void it 


Evasive Action 


Since the F-100F evasive 
not initiated in time to be 
be assumed that the 


was ; not altered 


manuever wa 
successful it can 
of the F-100I 


appreciably during the 


course 


maneuver The two aircraft may then be 
backed apart from the point of collision for 
a reasonable distance along their courses at 
impact so that their relative locations to 


} 


one another may be established and the 


possibilities of the pilots having sight 
each other evaluated The vector diagram 
indicates that the DC-7 was approachin 


the F-100F 
of the nose of the I 


24 deg. to the right 


ind it would hav 


on a bearing 


LOOT 


been at nearly eve level. This location fal 
directly behind the opaque canopy ring ol 
the F-100F and, assuming no head move 
ment, would make sighting the DC-7 at 
more than a mile nearly impossible and 
at more than one-half mile very difficult 
since at that distance the eves of only on 


of the pilots would be in 

the DC-7 clearly 
The relative 

F-100F te the 


1 position to 


ingle of approach of th 


DC-7 was from 34 deg. t 





IGHTWEIGHT High Temperature Insulating Blankets are made with either cloth or 
metal covering for all types of gas turbine. 
They will prevent heat transfer from hot surfaces and keep the temperature of 


surrounding structural members below critical limits. 


They are custom built for 


accurate fit, easy to fit and to take off, and no trouble at all to clean and maintain. 


They can be made in varying thicknesses to suit the temperature drop required. 


REFRASIL materials—pure silica fibre capable of withstanding continuous temperatures of 





1000°C — are available in the form of batt, tape, cloth, sleeving, cord, bulk fibre and yarn. They 
are unsurpassed for high temperature thermal and electrical insulation where weight saving 


is important. 
REFRASIL Blankets and materials are obtainable in all countries outside the American 
continent from The British Refrasil Co. Ltd. Write today for a detailed descriptive brochure. 


THE BRITISH REFRASIL COMPANY LIMITED 
Stillington, Co. Durham, England - 
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Telephone: Stillington 351 
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WING TIPS 











PROP WASH. as you know, when the giant four-engine 
planes of today take off, they create tremendous air turbu- 
lence, or prop wash. You’re well aware of the havoc this 
can cause small planes, if you’ve ever tried to land one on 
the same strip, under these conditions. Suggestion: to be 
on the safe side...come in on the windward — or clear — 
side of the strip. 

















CONVENIENCE. That’s a word almost synonymous with air 
travel ...a popular reason why more and more flights are 
being flown by more and more private planes each year. It’s 
the very same reason Esso Aviation Credit Cards are be- 
coming more popular, too. Having one is your passport to 
charge-account convenience. With an Esso Aviation Credit 
Card, you can charge gasoline, oil, and lubricants plus tire 
and battery service, landing fees, overnight in-transit stor- 
age and minor repairs. 


ESSO STANDARD OIL COMPANY 
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SKY WATCH. Everybody knows that boredom causes acci- 
dents. Since this is particularly critical in the air, it’s a 
wise pilot — no matter how experienced he may be — who 
makes a constant effort to keep alert: checks his instru- 
ments frequently, studies the sky for weather clues and 
other aircraft. When accompanied by others, it pays to 
organize a sky watch. 














WHITE ISN'T RIGHT. Dia you know that light-colored shirts 
reflecting in the windshield, particularly at night, can give 
the illusion of clouds? With air lanes as crowded and fast- 
moving as they are today, it’s a good idea not to wear any- 
thing in the cockpit which might interfere with vision. 
Therefore: white just isn’t right! 

REMEMBER. For “Happy Flying’. . . look for the famous 
Esso Sign, trademark for more than 600 dependable Esso 
Aviation Dealers. 











mtinental routes between 17,000 and 
22,000 ft. 

It is essential that positive control be 
xtended to altitudes as high as 35,000 ft. 
md on additional routes as rapidly as 
practicable. While the problem of air- 
craft speeds and traffic density is serious, and 
growing more so, it is not sufficient cause 
to discard the see and be seen rule in 
entirety. Alternatives to this fundamental 
rule in VFR operations either do not exist 
is yet or are so extreme that they would 
penalize the expeditious flow of traffic to 
the point where U. S. aviation in general 
vould be stifled. 

he practical consequences of immediate 
nplementation of full positive control for 
such operations regardless of weather would 
” the grounding of a great majority of 
urrent aircraft operations. Therefore, un 
til technological advances are made which 
ill ensure separation of aircraft without 
cliance on the vigilance of the pilot, the 
Board will continue to retain visual flight 
rules with whatever refinements circum- 
stances and the state of the art permit. The 
vecessity for this position has been agreed 
by all major of the air-space, both 
ind military 


users 


vil 


Board Criticism 


From a review of the operating proced 
ires used at Nellis and all the evidence and 
testimony obtained during the investigation, 
the Board views critically some of the pro- 
cedures which relate to this accident. Gen- 
erally, the policies and procedures indicate 
full cognizance of the collision hazards in 
herent in the particular training performed 
ind equipment flown. Air Force Regulation 
+5-19 contains numerous provisions in this 
regard. Through establishment of the local 
flying area and mission subdivisions, arrival 
ind departure corridors, scheduling and 
iltitude requirements, an effective segrega- 
tion of aircraft operations is facilitated in 
nost of the training phases 

It is the Board’s view, however, that in 
the instrument training phase and in particu- 
lar the VFR practice KRAM penetrations, 
insufficient attention was given the segrega- 
tion of military training operations from 
other users of the airway. It is apparent 
that simulated instrument approaches must 
be practiced and must utilize radio facili- 
which, in most cases, are located to 
form the airway structure. Nevertheless, 
penetration procedures intended for train 
ing maneuvers to be flown mostly in VFR 
weather conditions should be those which 
create the least collision exposure. The 
KRAM penetration selected in this case, 
however, required a flight course which was 
almost wholly on Victor Airway 8 where 
most air traffic could reasonably be expected. 
The Board is of the opinion that, when 
it was determined no outlying facility could 
be established or used as provided in AFR 
55-19, it was incumbent upon the military 
to establish procedures providing minimum 
ollision exposure according to the intent 
of this requirement. The KRAM pene. 
tration did not fulfill this obligation. 

The Board is well aware of the import- 
ince of the military mission and there is 
no question as to the militarv right to use 
controlled airspace. Although such airspace 
is frequently described as “civil airways,” 
except for portions specifically reserved, all 


ties 
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airspace is open to all users, civil an 
military. The Board requires that 
must operate in accordance with the rules 
governing the airspace and expects such air 
space to be used in a manner which takes 
fullest account of limitations of pilot capac 
ity to maintain visual separations and which 
provide the best environment for visual 
separation. 


CAA Awareness 


In view of testimony of CAA witnesses, 
there is no doubt that the Administrator 
was cognizant of the extent and nature of 


users 


the training activities at Nellis AFB. The 
penetration agreement was approved by 


personnel of CAA and it was known by 
the nature of the training mission that the 
procedures agreed upon would be used 
primarily during VFR weather conditions 


for traming. The CAA was also fulh 
aware that the procedures, of necessity, had 
been established on the navigational aids 
in the Las Vegas terminal area where 
several airways intersect and over which 
there is considerable trafic flow. Further- 


more, the CAA was aware of the difficulty 
n maintaining visual separation created by 
the speed and rate of descent of the F-100 
cries aircraft. 

The Board believes that the CAA exer- 
cised poor judgment in failing to take any 
action with respect to conditions that 
existed on the airway structure which im- 
paired visual collision avoidance and created 
unnecessary Collision exposure. _When the 
CAA agreed that the penctrations were 
necessary to the Nellis Training Program 
mynd that thev would be established in the 
Las Vegas terminal area, it was reasonable 
to expect that the CAA would have made 
certain that such procedures would create 
minimum conflict with other traffic on the 
airwavs when used as a VFR procedure 
As hereinbefore pointed out, Section 60.46 
of the Civil Air Regulations is part of the 
instrument rules and therefore the CAA is 
not required by this regulation to consider 
VFR use of the penetration procedure as a 
factor for approval. However. the absence 
of such regulatory responsibility in this 
instance does not in our Opinion excuse the 
Administrator from failing to take some 
action to reduce a known collision exposur 
in visual flight conditions 

Under Title III of the Civil Acronautics 
Act the Administrator is directed. among 
other things, to encourage and foster the 
development of civil aeronautics and air com- 
merce: to designate civil airwavs and to 
acquire, establish. operate and maintain air 
navigation facilities along such civil airwavs 
and at landng areas: and to make provision 
for the control and protection of air traffic 
moving in air commerce. The Adminis 
trator in” performing these functions is 
directed by Section 2 of the Act to regulate 
air commerce “in such manner as to best 
promote its development and safetv.” 


No Action Taken 


We do not feel this was done in this case 
The record is clear that the Administrator 
was cognizant of the extent and nature of 
the training activities at Nellis Air Force 
Base and that the penetration procedures 
wpproved bv him would be used primarily 
during VFR weather conditions for training. 
Yet, no action of anv kind was taken bv the 











work in the fields of the future at NAA 























ELECTRO- 
MECHANICAL 
ELECTRONIC 

ENGINEERS 


A BS or advanced degrees in 
EE, ME, or Physics, may 
qualify you for a rewarding 
career at North American Avi- 
ation, in one of these fields: 
Flight Control Analysis, 
Reliability Analysis, Flight 
Simulation, Systems Analysis. 
Electrical Systems Analy- 
sis and Design, Mission and 
Traffic Control, Fire Control, 
Bombing Systems, Elec- 
tronics Systems Integration, 
Flight Controls, Ground Sup- 
port Equipment, Airborne 
and Electronic Test Equip- 
ment. 

Applied Research in Ra- 
dome Development, Antenna 
Development, Infrared, and 
Acoustics. 

Please write to: Mr. A. J. 
Stevenson, Engineering Per- 
sonnel, North American 
Aviation, Los Angeles 45, 
California. 


THE LOS ANGELES DIVISION OF N 


NORTH 
AMERICAN 
AVIATION, INC. 
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DELAVAN 


FUEL INJECTORS 


And is it any wonder? Today's high performance aircraft 
simply demand products that have been Handled With Care. 

At Delavan, performance and reliability are the keynotes. 
Consider these accomplishments in fuel injection: 


Flow Ranges — Certain of the 
Delavan Fuel Injectors are 
manufactured regularly with 
flow ranges as high as 50 to I. 
On occasion, injectors have 
been furnished providing good 
atomization over flow ranges of 
100 to 1. 


Flow Tolerances — Delavan In- 
jectors have been furnished as 
production items with flow tol- 
erances not exceeding +1 at 
maximum flow rating. 

Sprav Angles — Delavan Injec- 
tors can be guaranteed within 
+2%° when measured 4” from 
the nozzle orifice 


Spray Patterns — Guaranteed 
to meet all regular segmenta- 
tion tests 


In addition to exacting per- 
formance specifications, other 
requirements are frequently in- 
volved and must be met in the 
final product, Factors such as 
high and low temperature en- 
vironments, unusual materials, 
COrrTrosive and abrasive fluids, 
limited space and weight~ re- 
quirements as well as unique 
pring iple s of operation and in- 
genius design arrangements are 
all a part of Delavan’s engi- 
neering and manufacturing ex- 


perience. Be sure Delavan is<% 


on your supplier team. 





Wi . FM , 
ania ung Company 












































HANDLED 
WITH CARE 


eT WEST DES MOINES, IOWA 








AIRCRAFT 


TUBING 


CARBON « ALLOY:« STAINLESS 


Tailored to your needs—emergency 
and small quantity requirements 


from warehouse stocks—production 


and special 


uirements from our 


own mill at Adrian, Mich. 
Serving the Aircraft industry for 38 years! 
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the left and approximately 5 deg. above 
the horizon. This angle of approach falls 
behind the corner post between the cap 
tain’s clear vision window and side window 
The captain would have been able to sec 
the F-100F approach with only one eye 
but if his head were two or three inches 
to the left of normal he could not have seen 
the aircraft at all until it was much too 
late to avoid the collision. The approach 
of the F-100F should have been unob 
scured to the copilot of the DC-7 through 
the captain’s front windshield. The flight 
engineer on the DC-7 had no opportunity 
te observe the approach since his location in 
the cockpit was too high and too far aft 
to permit any upward visibility 

While the Board recognizes the diffi 
culties involved in maintaining visual separa 
tions at high rates of closure as hereinh« 
fore described, it must continue to provid 
for VFR operations in the Civil Air Regula 
tions. Regulatory prohibition of VFR op 
erations creates but one alternative—th« 
exercise of positive control. The immedi 
ate implementation of full positive control 
would rule a very large percentage of essen 
tial trafic from the air. The reason is 
simply that the present air traffic contro 
capacity is inadequate to handle so great 
a volume. 


Traffic Control 


On June 15, 1958, an important step \ 
taken in the initiation of positive control 
however, it will be several years before th 
major portion of the airspace will b 
accommodated. This goal will be attaine: 
by a gradual extension of positive contro 
commensurate with the increase of a 
trafic control capabilit, The Board 
now considering whether the advent of 
civil air carrier jets requires regulatio 
making mandatory the use of positive con 
trol airspace and whether certain speed lin 
tations will have to be applied in controlk 
airspace not subject to positive control 

In the interim period the Board will con 
tinue to apply the visual flight rules wit 
whatever refinements the state of the art 
permits. In addition to the regulatory step 
already mentioned which have been taken t 
enhance visual separation, the Board ha 
other regulatory matters under consideration 
directed toward the same goal. Some of 
these are the use of standard altimeter: 
settings, the use of fluorescent paint, a lowe: 
ing of the floor of the Continental Control 
Area, the increase of visibility and distanc 
from cloud requirements for high speed ai 
craft, and extension of speed control. 


CONCLUSION 


The accident, which appears to hav 
occurred under the most adverse conditions 
contemplated under VFR insofar as th« 
opportunity for the pilots to see and avoid 
is concerned, raises the question whether 
the long established visual flight rules ar 
adequate in uncontrolled operations. It 1s 
clear that, under certain conditions of speed 
and angle of convergence, insufficient oppor 
tunity exists for pilots to observe other air 
craft and take avoidance action. As air 
craft speeds and traffic density increase, 
this problem will be aggravated. To this 
end the Board has promulgated regulations 
under which a positive control service ha 
been initiated by the CAA on certain trans 
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AERODYNAMICISTS & STRUCTURES ENGINEERS 





openings on advanced 


VTOL Projects... 


Bell Aircraft is making steady progress toward the 
development of high-performance, jet aircraft which 
will take off and land vertically in a conventional 
attitude. Two test vehicles, one of them the X-14, 
have been flown successfully. 


Expansion of this VTOL program has created open- 
ings for experienced aerodynamicists and structures 
engineers with experience in these fields: 


e Aircraft or Missile Aerodynamics 
@ Flutter and Vibration 

@ Flight Control! Systems 

@ Propuision Systems Design and Analysis 
@ Armament and installation Layout 


@ Structural Design and Analysis 


Here are challenging, long-range opportunities to 
participate in the development of the planes of 
tomorrow. Top drawer salaries and benefits with a 
world of room for rapid advancement. Please 
write: Supervisor of Engineering Employ- 
ment, Dept. E-48, BELL AIRCRAFT CORPORATION, 
P.O. Box 1, Buffalo 5, N. Y. 








Administrator, even after he had received 
complaints from United Air Lines. The 
record shows that the Administrator did not 
approach the military in an effort to reach 
a voluntary agreement to alleviate the situa 
tion, nor was any attempt made to relocat« 
the airway or to provide additional facilities 
for the jet penetration procedutes. It wa 
not until after the accident that a joint 
CAA-Military survey team was created to 
review military activities throughout th: 
country and to re-examine the jet penetra 
tion procedures used by Nellis Air Forc« 
Base. The Board recognizes the possibilit 
that voluntary action by the Administrator 
might have met with resistance on the part 
of the military. The fact remains, however 
that no attempt at voluntary action wa 
taken by the Administrator, nor did he ad 
vise the Board that he deemed himself 
powerless to act and therefor that regu 
latory action was required by the Board 

The Administrator, with his large staff 
of safety technicians stationed throughout 
the countrv is familiar with all of the safety 
aspects of civil aviation as problems arise 
on the local level and therefor has a work 
ing knowledge of these problems on a day 
to-day basis. The Board believes that where 
the Administrator is aware of the existence 
of a potentially unsafe situation in which he 
believes himself powerless to act, he should 
immediately bring this to the attention of 
the Board. The Administrator's statutar 
duty under Section 301 of the Act to 
“cooperate with the Board in the admin 
istration and enforcement of this Act” 
clearly requires him to bring such matters 
to the Board’s attention. This was not 
done. 

Many of the actions initiated bv the 
CAA and operational procedures effected 
by Nellis following the accident could rea 
sonably have been taken before it occurred 
The record indicates that when United Ai 
Lines reported “near misses” on the airways 
near Las Vegas there were conferences but 
no other indicated corrective measures. It 
is the Board’s conclusion that the incidents 
showed the need for and should have fur 
nished the impetus for some of the late: 
steps. All of the actions, in essence, reduce 
the collision exposure, take greater cog 
nizance of other users, and utilize as much 
IFR Air Traffic Control service as can be 
obtained 

The testimony of various witnesses indi 
cated that United Air Lines was aware of 
the general fiving-activity from Nellis AFB 
It was indicated that the company knew 
there was extensive flving training from the 
Base and that F-100 series aircraft were 
being used. It is also reasonable to assume 
that. United knew that jet penetrations 
would be flown and this activity would nor- 
mally involve some use of the established 
navigational aids. Nevertheless, the Board 
does not believe that from this information 
United should have suspected that the 
KRAM penetration with its unwarranted 
collision exposure would be selected and 
used regularly and frequently as a VFR 
training maneuver 

United had experienced numerous “neat 
miss” incidents on the airway in the vicinity 
of Las Vegas. These, according to the 
United operations manager, were of major 
concern to United and were promptly re 
ported to the CAA. The Board believes 
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that United's action was proper and it was 
casonable for the company to expect that 
ippropriate corrective action would be taken 


v the CAA, 
PROBABLE CAUSE 


Vhe Board determines that the probable 
cause of this collision was a high rate of 
vear head-on closure at high altitude; human 
ind cockpit limitations; and the failure of 
Nellis Air Force Base and the Civil Aero- 
uautics Administration to take every measur 
to reduce a known collision exposure 

By the Civil Aeronautics Board: 

James R. Durfee 
Chan Gurney 
Harmar D. Denn 
G. Joseph Minett 
Louis J. Hector 


SUPPLEMENTAL DATA 


Ihe Civil Aeronautics Board was notified 
of this accident through its Santa Monica 
office a few minutes after it occurred. In 
vestigators were promptly dispatched to the 
scene and an investigation was initiated and 
conducted in accordance with the provisions 
of Section 702 (a) (2) of the Civil Aero 
nautics Act of 1938, as amended. A public 
hearing was ordered by the Board and held 
n the Fremont Hotel, Las Vegas, Nevada, 
June 16-18, 1958. 


AIR CARRIER 


United Air Lines, Inc., is a Delaware 
orporation with its corporate offices in 
Chicago, Ill. The company is’ engaged in 
transporting by air persons, property, and 
mail. It holds a currently effective certifi- 
ite of public convenience and necessity 
issued by the Civil Aeronautics Board and 
m air carrier operating certificate issued by 
the Civil Aeronautics Administration. These 
1uthorize operation over a number of routes 
including that from Los Angeles to New 
York. 


UNITED STATES AIR FORCE 


The headquarters of the United Stat 
\ir Force is located in Washington, D. C 
Nellis Air Force Base is located at Las Vegas 
Nevada, and functions under the Air Train 
ing Command 


FLIGHT PERSONNEL 


United Air Lines Capt. Duane Mason 
Ward was emploved by United Air Lines 
s a first officer on Feb. 20, 1940, and pro 
moted to reserve captain on Mar. 1, 1952 
Ile flew as reserve captain until Feb. 16, 
1945, when he was assigned full time as cap 
tain and flew in that capacity until this 
iccident. A review of company and CAA 
records indicates that Captain Ward had 
discharged his duties and responsibilities in 
. satisfactory manner. He received his last 
route check on Mar. 30, 1958, and a CAA 
physical examination with no waivers on Jan 
20, 1958. Captain Ward had flown a total 
of 15,790 hr., of which 450 were in the 
last six months. He was issued ATR cer 
tiicate No. 94778 on Mar. 23, 1942, and 
received a type rating on DC-6 equipment 
on July 23, 1947. He was 45 years of age. 

First Officer Arlin E. Sommers, age 36, 
was employed by United Air Lines on Feb. 
13, 1951, as a student pilot and assigned to 
the line as first officer on Mar. 22, 1951. 
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ENGINEER OPPORTUNITIES AT RAYTHEON 


ARMY'S HAWK MISSILE is launched from mobile platform by fast-moving 
land forces. Raytheon engineers working on prime contract developed the 
design that makes possible missile’s extremely low-altitude capabilities. 


Where is your future 
in Missile Engineering? 


It’s your move. Your experience as a specialist in aeronautical 
design work qualifies you for good positions with a number 
of capable organizations. But somewhere is that special situ- 
ation that will lead to the rewarding future you want. 


Before you make your next move, you'll want to take a long 
careful look at the leading companies in missiles and where 
they are heading. Your company list will include Raytheon 
—now prime contractor for the Army Hawk and Navy Spar- 
row III, with continually expanding development programs 
that need the talents of capable men in: 


STRUCTURES: Stress analysis + Structural design » Dynamic analy- 
sis « Static testing « Weight analysis 
AERODYNAMICS (Missile): Stability and Control + Air loads 
Performance 
WIND TUNNEL TESTING - AERODYNAMIC HEATING 
ROCKET ENGINEERING (Solid) 
VIBRATION MEASUREMENT and DATA REDUCTION 
For interview in Bedford, Mass., please write, wire, or phone 
collect to CRestview 4-7100. Ask for R. W. McCarthy. 


RAYTHEON MANUFACTURING COMPANY 


MISSILE SYSTEMS 
DIVISION 


a ae 


Excellence in Electronics BEDFORD, MASS. 
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He was issued ATR No. 393508 on Sept. 8, 
1953, and had flown a total of 8,448 hr., 
of which 453 were in the last six months. 
His last route check was conducted on Mar. 
30, 1958, and records indicate that all 
phases of check were completed satisfactorily. 
His last CAA physical examination was on 
May 7, 1957, and he had a company physi- 
cal examination on Mar. 26, 1958. There 
were no waivers or limitations on either. 

Flight Engineer Charles E. Woods, age 
+4, was employed by United Air Lines on 
\ug. 24, 1942, as apprentice mechanic. On 
\pril 1, 1950, he was transferred from 
senior line mechanic to flight engineer 
school, and on April 24, 1950, was issued 
flight engineer certificate No. 1180620. He 
completed DC-7 training on June 25, 1954, 
ind had been assigned to this type equip- 
ment since that date, accumulating a total 
of 7,200 hr. He also held private pilot cer- 
tificate No. 1363535, a second-class radio 
license, RP 15-3899, restricted radio tele- 
phone license RP 1860964, and A&E me 
chanic certificate No. M-153841. His last 
CAA physical examination was completed 
on March 10, 1958, with no waivers or 
limitations. 

Stewardess Yvonne M. Peterson, age 28, 

mpleted training and was assigned to the 
line as stewardess on Aug. 11, 1954 

Stewardess Pauline M. Murray, age 23, 
ompleted the 4)-week training course on 
Nov. 14, 1957, and was assigned as stew 
udess to the line on that date. 

Capt. Tom N. Corvell, age 28, USAF, 
\O 2216622, received a rating as pilot on 
May 1, 1953, and since that time had ac- 
quired 1,542 hr. pilot time. Of this, 216 
hr. were in F-100 type aircraft. Captain 
Corvell held an instrument rating Form 8-A 
white), dated May 11, 1957, and last had 
a physical examination on May 9, 1957. 

First Lt. Jerald D. Moran, age 23, was 
designated a pilot on Oct. 15, 1957, and 
held an instrument rating Form 8-A (white), 
dated Sept. 30, 1957. He had flown a 
total of 363 hr. and had 12 hr., 40 min. in 
F-100 aircraft. His last physical examination 
was dated Feb. 4, 1958. 

Air Force records showed both pilots were 
currently qualified for the mission being 
flown and for their respective Air Force 
duty assignment. 


THE AIRCRAFT 


The DC-7, N 6328C, was manufactured 
by Douglas Aircraft Co. during December, 
1956, and was delivered to the carrier on 
Jan. 15, 1957. It had a total time of 4,802 
hr.. of which 2,037 hr. were since last over- 
haul. The aircraft was equipped with four 
Wright engines, model 972T 18DA-2, and 
Hamilton Standard propellers, model 34E60 
N 6328C was properly certificated for air 
carrier operation and was maintained in an 
airworthy condition in accordance with a 
CAA-approved maintenance program. 

The F-100F-5-NA, Air Force 56-3755, 
was manufactured and delivered to the 
USAF by North American Aviation on July 
79. 1957. The total time on the aircraft 
was 184 hr., since new. The aircraft was 
powered by a Pratt & Whitney turbojet 
engine, model J57-P-21A. The engine had 
accumulated a total time, since new, of 128 
hr. The aircraft and enginé had been prop- 
erly maintained in an airworthy condition 
in accordance with Air Force requirements 
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Engineering Test Pilot 


Interesting Applications of World Famous 
Sperry Equipment in Flight Research 





Requires recent jet or 4 engine experience plus engineering 
degree or equivalent. Opening exists at our Flight Research 
Facility, MacArthur Field, Ronkonkoma, Long Island, New 
York. 
PLEASE SUBMIT RESUME 
Including Complete Flying Time Record To 
Mr. J. W. Dwyer, Employment Manager 
Division of Sperry Rand Corp. 
GREAT NECK, LONG ISLAND, N. Y. 


cPEnRY 


GYROSCOPE COMPANY 











FLIGHT 
CONTROLS | 
DESIGN Engineers: 
SPECIALISTS | | MAKE 


AVIATION HISTORY 
AT RYAN 


You will guide the develop- 
ment of manual and auto- 


matic flight controls for high The new X-13 Vertijet and 
performance VTOL jet air- Vertiplane are just two euampies 
of the technical break-throughs 
craft. Openings in the follow- Ryan is achieving in aviation. 
ing areas: Automatic Flight You'll find the same high aval of 
: advanced engineering in other 
Control Systems, Flight In- Ryan projects: 
strumentation, Test Equip- VTOL Aircraft (jet and turboprop) 
ment Design. Systems Test- ee 
ing. Manual Flight Control a —_— Design 
Systems. Welding Research 
Send resume to: For details, write to James Kerns .. . 
Engineering Employment Supervisor, Y, A hw AERONAUTICAL 
Dept. E-49, rR COMPANY 
BELL AIRCRAFT CORPORATION, 2720 HARBOR DRIVE a" 
P.O, Box 1, Buffalo 5, New York. San Diego 12, California — = 
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measure 250 pressures simultaneously 
with a single digital transducer 


NOT A SCANNING DEVICE... F&P’s multiple pressure readout 
system samples hundreds of pressures simultaneously as often as once each 
minute ... measures them with a single high-accuracy wide-range 
transducer . . . reads them out in binary or decimal format as desired. 
Data can be automatically recorded in digital tabular form, fed directly 
into a computer. Measurements accurate to within one part in 2000 can be 
maintained with just a single calibration. Proved in actual use, 
F&P multiple pressure readout systems are measuring tens of thousands 
of pressures from 1 to 300 psia in the field right now. 
The input section of the system accepts up to 250 pressures, measures 
them simultaneously with an F&P Press-I-Cell. The data handling section 
accepts measurements from one or more input sections, prints them out 
sequentially for data recording or computer input. This section also accepts 
other inputs—temperature, frequency, ete.— ; 
for complete, centralized data processing. 
If you'd like to reduce pressure measuring costs—increase pressure 
measuring accuracy—get in touch with the F&P Sales Engineer nearest you. 
Or, write Fischer & Porter Company,5198 County Line Road, Hatboro, Pa. 
In Canada, write Fischer & Porter (Canada) Ltd., 
2700 Jane Street, Toronto, Ontario. 


FISCHER & PORTER CO. 


Complete Process Instrumentation 
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EMPLOYMENT OPPORTU/AITIES 





ENGINEERS - SCIENTISTS 





REPUBLIC AVIATION 
ANNOUNCES 
NEW $35 MILLION FOUR-YEAR 
RESEARCH AND 
DEVELOPMENT PROGRAM 


Existing Today Between Aeronautics & Astronautics 


Includes $14 Million R & D Center with 9 Laboratories Being Built to Bridge the Gulf 





Repustic Aviation’s NEw R & D CENTER WILL INTENSIFY DEVELOPMENT OF THE ADVANCED 


FORMS OF SPACECRAFT, MISSILES AND AIRCRAFT CALLED FOR IN THE AERONAUTICAL INDUSTRY S 


TRANSITION TO ASTRONAUTICS. FoR SUCH A WIDE SCOPE OF ENDEAVOR, ENGINEERS AND SCIENTISTS 


WITH SUBSTANTIAL EDUCATIONAL BACKGROUND AND UNLIMITED IMAGINATION ARE REQUIRED. 








A NUMBER OF opportuNities for key personnel now exist, 
to advance and augment our plans in this new program and 
to staff important positions in the new laboratory operations 


SPACE ENVIRONMENTAL DEVELOPMENT LABORATORY 
To simulate space flight conditions and test missile, satellite and space- 
craft systems and components; investigate human engineering problems. 


RE-ENTRY SIMULATION & AERODYNAMIC LABORATORY 
To study hypersonic shock dynamics, real gas effects, heat transfer 
phenomena and magnetohydrodynamics. 


MATERIALS DEVELOPMENT LABORATORY 
Study the effects of high velocity, temperature, and space environment 
on materials for spacecraft, missiles and advanced weapons. 


ELECTRONICS DEVELOPMENT LABORATORY 
Study and explore all problems connected with highly specialized, 
complex electronic systems required for advanced forms of spacecraft, 


missiles and aircraft 


GUIDANCE & CONTROL SYSTEM DEVELOPMENT LABORATORY 
To develop and test guidance and control systems for spacecraft, 
missiles and aircraft 

ADVANCED FLUID SYSTEMS DEVELOPMENT LABORATORY 

To develop and test fluid power systems for spacecraft and missiles 
capable of operation under extremely high temperature, high pressure 
conditions 

MANUFACTURING RESEARCH & DEVELOPMENT LABORATORIES 
To develop advanced manufacturing processes and techniques for 
materials used in missiles and spacecraft. Laboratories for each of the 
following areas: Non-Metallics, Metallics, and Welding 


QUALIFIED MEN ARE INVITED TO WRITE DIRECTLY TO: 
A. Kartveli, Vice Present, Researcn & Deveropment 
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SEARCHLIGHT SECTION 
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DISPLAYED RATE: UNDISPLAYED RATE: 


$2.70 a line, minimum 3 lines. To figure advance payment count 5 


The advertising rate is $31.00 per inch for all advertising appearing on 
averoge words os oa line. 


other than on contract basis. Contract rates on request. 
PR ALS, $2.70 ti insertion. 

AN ADVERTISING INCH is measured % inch vertically on one column orcas . ; ; 

3 columns—30 inches—to a page. BOX NUMBERS count os one line additional in undisplayed ads. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 














FOR SALE 
DC-4’s 


B & E Models 


NOW DEAL DIRECTLY WITH OWNER 
In Stock Now for Immediate Delivery! 


BEECHCRAFT CiéS, 0188, E185 SIKORSKY §$-5i HELICOPTERS 







(me of each available. All Top Quality ‘AA Four-place Commercial Licensed with 
Excellent value and excellent terms avail esh complete overhaul. Six left, __ with spares 
at (an be purchased individually “AS IS” if Fully Convertible 


tesired 






Guy C-46F, Airline DC-3 and/or Cargo 
47 All available for sale with terms 
for lease with lowest rates ever. 


MILITARY SURPLUS 
AIRCRAFT 

SNJ-7T (T-6G). SNJ-4. 1 
PV-2 Harpoon. 2 Doug 
las B-26 1 PRY-5A 


Financing Available 


United States Overseas Airlines Inc. 


GRUMMAN WIDGEON 
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G44A Models with Ranger ae > be np 4 Chrysler Bidg., New York, N. Y. 

i . e with 

ae og tan McKin- GRUMMAN GOOSE and at very cheap prices Telephone YUkon 6-6685 

available as a package. Fin- Sere time throughout. ae Write or call for details Cable: USOALINES NEWYORK 

ished product without an e ean Init! TWX NY 1-3486 

equal. And We Mean It!!! New Plane Warranty.  matiiie me ne: Yee DDD 54555564. assbbbbD+ 
120 ft. x 200 ft. clear span POS OS SSS SS SS SC SS CCC CCC CC CCC CC eee ? 

EXECUTIVE LOCKHEED VENTURA Beneer. 33 ft. hesdreom 





All steel structure plus two 
Gorgeous New Horton & Horton interior, unequalled Story lean-to’s 20 ft. wide 
snwbere. Rend. for photograph ao The sna sides Total 4 RESISTORS & CAPACITORS 


000 Sq. Ft. floor space. Sub 


265-285 MPH, for the cost of a Beech. , ene 
stantial piece of Real Pstate Any types—any quantities 
TRADE-AYER COMPANY FULLY GUARANTEED 
ANTHONY J. MING, ey too} LINDEN, NEW JERSEY A L E x i M M A soso Livingston Read 

















Deal Direct With Owner immedi li 
ATTENTION For Sale, Lease or Lease Purchase “5 stock, sated yao 


BCE (C548-8C-£) PRATT & WHITNEY WRIGHT 
FOREIG i) and DOMESTIC ey ee a elec R) 8 3 y bo 8 20 


OPERATORS Ee ee ke te, ~75, —92, —94 202, —5, —72 


C46F 
C-54E/DC-4 C-47/DC-3 Newly overhauled, Cargo, Mark | engines R985 R1340 R2000 
Excellent radio & instrumentation : 

Two DC-4 long range, 7M2 engines, 73,000 0" time airframe, engines, props & instruments end ovr most populer DC3 engine 
lb 70 Passenger convertible interiors are Also Available R1830 - SUPER - 92 
now available for lease, lease-purchase, C46A & F, C47A & lodestar equipment 
or sale. Two C-47/DC-3 Aircraft fully yeas <2 S aggenarelpmnabonegepp: ENGINE WORKS 
passengered with 26 seats, airstair door, AAXICO AIRLINES, INC. INC 
PéwWw i 1 le. All P.O. Box 875 Miami Int'l. Airport . 

ee ee ee Miami 48, Fle. Ph: Tuxedo 7-1541 Lambert Field inc. St. Levis, Mo 








four aircraft presently in use by U. 5S. 
schedule Carrier. As owner we would 
consider participation program with re- 



































sponsible operators. SALE — LOWEST PRICED 
LODESTAR 
NATIONAL AERO LEASING CORP. Executive 1820-56 WA 
P.O. Box 48-184 Miami 48, Fla. ae cy ay nae props. 
vailable ‘or im iver 
Cable ‘‘Airland” Tel: Newton 5-0734 Mojor Clair S. Hazell 3514 Lewis Rd. 
Newtown Square, Pa. Elgin 6-7636 
OXYGEN EQUIPMENT Ay FITTINGS &_WARDWARE 
SALES & SERVICE Stainiess, Aluminum, Brass, 8' 
REGULATORS — MASKS — VALVES All ge delivery trom ee targ- 
DRTABLES & CYLINDERS es shelf Buy — trom manutacture 
FIXED INSTALLATIONS chaste showing complete line of AN & NO Sites 
GOV'T. APPROVED REPAIR i sae own special print, and stock AN Mat fevelans. 
Phone: ORegon COLLINS ENGINEERING CORPORATION 
EP AERO EL SEGUNDO, CALIFORNIA 9050 Washington Bivd. Culver City, California 

















For Other Advertisement 
MA I N v E “y ANCE See 


AUTOMATIC PILOTS, NAVIGATION 


- Lodestar & COMMUNICATION SYSTEMS Searchlight Section 
Ad Page 117 
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INERTIAL GUIDANCE ENGINEER John Y. Prikazsky 
tells why airborne computer development at IBM Owego, 
N. Y., offers him the creative engineering career he 
always wanted. 


to be a Creative Engineer at I P M 


“Inertial guidance,”’ explains John Prikazsky, ‘“‘means 
aerial navigation without recourse to external reference. 






What it’s like 





As an inertial guidance engineer with IBM, | have the 
Opportunity to work on completely integrated bombing- 
radar-navigational systems. My work is broad — from 
lab studies to the analytics involved in system design— 
everything from shooting the North Star to heat transfer 
problems. That's why | like it — plus the chance | have 
to take on as much responsibility as | can handle." 


Other challenging assignments at IBM Owego 


@ Airborne analog and e Test equipment development 
digital computer systems Radar circuits and systems 


@ Units and systems e Transistor circuit design 


Qualific-tions 
B.S. or M.S. degree in electrical or mechanical engineer- 
ing, physics, or mathematics, and 
Proven ability to assume a high degree of technical 
responsibility in your sphere of interest. 
FOR DETAILS, just write, outlining background and 
interests, to: 
Mr. P. E. Strohm, Dept. 524U 
Military Products Division 
international Business Machines Corp. 
Owego, New York 


IBM, a recognized leader in the electronic computer 
field, offers a stable balance of military and commercial 
work. You will find ground-floor opportunities for profes- 
sional achievement at IBM Owego. Liberal company 
benefits set standards for industry today, and salaries 
are commensurate with your abilities and experience 





MILITARY 
PRODUCTS 


DATA PROCESSING 
ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 
SPECIAL ENG’'G. PRODL 
SUPPLIES 

TIME EQUIPMENT 


Plants and laboratories: Endicott, Kingston, Owego, Poughkeepsie 
Yorktown, N. Y.; Lexington, Ky.; Rochester, Minn.; San Jose, Calif. 





EMPLOYMENT OPPORTUNITIES 





ENGINEERS . 
__ TECHNICIANS 


FIELD ASSIGNMENTS 
HOME and ABROAD 


with 


CHRYSLER 
MISSILE DIVISION 


located in Suburban 
DETROIT, MICHIGAN 


Expandin activities on our 
prime ballistic missile contracts 
—REDSTONE and JUPITER— 
require the addition of experi- 
enced technical personnel for our 
Field Engineering Section at 
both domestic and overseas lo- 
cations. 


° MISSILE TRAINERS 

© INSTALLATION ENGINEERS 
* ENGINEERING INSTRUCTORS 

° MAINTENANCE ENGINEERS 
» MANUAL COORDINATORS 


Current openings include man- 
agement positions on the Field 
Engineering Staff in Detroit and 
at various field locations. 


To qualify, applicants must pos- 
sess at least 2 years technical 
schooling, a solid engineering 
background in missiles, aircraft, 
electronics, military equipment 
or related missile field engineer- 
ing activities and strictly mobile 
for job assignments. 


Candidates selected for these 
positions will enjoy excellent 
starting salaries, a variety of 
interesting work assignments, 
outstanding promotional oppor- 
tunities and an unique and re- 
warding field benefit program. 


For further information submit 
a complete resume of your quali- 
fications in confidence to: 


Mr. J. M. Murray 


Technical Recruitment Supervisor 


CHRYSLER CORPORATION 
Missile Division 
P. O. Box 2628 
Detroit 31, Michigan 











MARQUARDT 





Professional Personnel 
Requisition 





Group Leader— 
CYCLE ANALYSIS and 
MISSION STUDIES 


Responsible for analytical studies of 
advanced engine cycles in support of 
hypersonic ramjet engine research pro- 
grom. Will also be responsible for 
vehicle mission studies in hypersonic 
speed ranges. Requires extensive ex- 
perience in high speed aerodynamics 
and propulsion cycle analysis. 


Position is in ASTRO, Marquordt’s re- 
search division. Small, responsible 
group offers excellent potential for in- 
dividual contribution 





Requires degree plus 7 years experi- 
ence. Needs combination of strong 
technical and leadership ability 


Contact: jim Dale, Manager 
Professional Personnel 
Marquardt Aircraft Co. 
16551 Saticoy Street 
Van Nuys, California 


Marquardt sce: 


RNIA 





DISENCHANTED 
ENGINEERS 


If your present employer has failed to 
utilize your full potential, why not permit 
us to explore the parameters for your per- 
sonal qualifications with the many 
dynamic young companies in aviation, 
electronics, missiles and rockets, We now 
have in excess of 4,000 openings in the 
$8,000 to $40,000 bracket, all of which are 
fee paid. Why walt? Send resume in 
duplicate at once to:— 


FIDELITY PERSONNEL 
1218 Chestnut Street, Philadelphia 7, Pa 














! A&E MECHANICS } 


1 FOREIGN EMPLOYMENT 1 


| Career opportunities available for CAA licensed 
A&E mechanics in Saudi Arabia with a minimum i 
of 5 years experience: to maintain fleet of com- 
pany aircraft consisting of OC-68"s, Convairs. i 
DC-3's and Beavers according to rigid CAA speci- r] 
fications and tolerances or more exacting com- 

I pany specifications. Salary and benefits conducive | 
to attractive savings. Write giving full particulars 

t regarding personal history and work experience. 


i 
i Recruiting Supervisor Box 287 t 
| ARABIAN AMERICAN OIL COMPANY i 
y 505 Pork Avenue, New York 22, New York | 





THIS EMPLOYMENT OPPORTUNITIES SEC- 
TION offers a quick, effective solution to 
your P probl B its 
readership is confined to just the type of 
men you need, waste circulation is 
avoided. 














ADDRESS BOX NO. REPLIES TO: Boz No, 
Classified Adv. Div. of this publication 
Send to office nearest you, 
NEW YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 





SELLING OPPORTUNITY OFFERED 


Midwest Manufacturer of static voltage regu- 
lators, inverters and converters, servo con- 
trols, and magnetic amplifiers seeks sales 
representation in all areas, especially Wash- 
ington, D. C.. Los Angeles, and Dayton 
Familiar with personnel at government pur- 
chasing offices. RW-S787, Aviation Week. 


POSITIONS WANTED 
Airline co-pilot, ATR. desires permanent 


change, interested in corporation flying. 
1.000 total hours, lightplane, DC-3, DC-4, 
DC-7, CV-240. Over two years with domestic 


and international scheduled airlines. Married. 
age 83. Resume on request. PW-8654, Avia- 
tion Week. 


Get me while I'm young. Commercial ASMEL, 


| Inst, R/T, 2000 hours DC-3, Beech 18, cubs 


to DGA-15. Excellent aircraft maintenance 
background. Age 25, married, neat and per- 
sonable. Desire 25 or 30 years employment, 
starting as co-pilot on heavy or pilot on light 
twin. PW-8S809, Aviation Week, 





Empire Test Pilot, Engr. Degree McGill U. 
Age 36 desires position in tests, commercial 
or corporation flying. 5.000 Hrs., 70 types 
from light and heavy to high performance 


| swept and delta aircraft. Air Force, Naval and 


experimental test flight experience. Current 
in flight simulator design and testing. Married, 





2 children. Available January 1959. Resume 
on request. PW-8786, Aviation Week 
FOR SALE 

Twin Beechcraft D-18S manufactured Sep- 
tember, 1946. Total air frame, 3,490 hours 
Engine time since “‘Airwork™ overhaul 208 
hours each. Exterior silver, interior two-tone 
green. Four reclining chairs, fifth chair re- 
moved for cabin lavatory. Control! surfaces 
recovered 1956. De-icer and anti-icer equip- 


ment. Eighty gallon nose tank. Collins 17 L-2 
and 51 R2, ARC-1. Transceiver. ARC R-13 
receiver. ADF, glide path. Marker receiver 
and auxiliary LF range receiver. This Beech 
always hangared and received best of main- 


| tenance by prominent corporate owners. Price 
| $29,000. Watts Regulator Company, Law- 


rence, Massachusetts, MUrdock 2-5277. 


WANTED 
Wanted C-46 Aircraft. Prefer F. Cargo or 
passenger. Would consider unconverted. Sub- 
mit full details first letter Cash deal 
W-8759, Aviation Week 





Your inquiry 
will have 
Special value... 


If you ti this gazi 

when writing advertisers. Natur- 
ally, the publisher will appreciate 
it . .. but, more important, it will 





identify you as one of the men the 
advertisers wants to reach with this 
message . and help to make 
possible enlarged future service to 
you as a reader. 
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EMPLOYMENT OPPORTUNITIES 


eee rr: 


Man-Machine Relationships: 


A new field for Operations Research Specialists, Engineers, 


Computer Programmers and Behavioral Scientists has arisen 
from SDC’s work on relationships of men and machine systems. 
It involves two major projects: 1 creating and conducting large- 
scale training programs in present and planned air defense sys- 
tems; and 2 operational computer programming for SAGE. 
Attaining the most effective interaction between men and 
machines in these programs is of prime importance. It requires 
intensive effort in an unusual combination of technical and 
scientific areas. As such, it is a new field of endeavor. 

Both programs also have these elements in common: *¢ they 
are constantly changing in problems « they are long-range in 
nature « they are essential to the welfare of the United States. 


The close interrelationship of these programs, the widely diversi- 
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A New Field for Engineers and Scientists 


fied specialists engaged in them, and the dominating influence 
of man-machine relationships make SDC's work unique. Opera- 
tions Research Specialists, Engineers, Computer Programmers, 
Behavioral Scientists — all find their assignments reflect the 
unique qualities of this new field. 

The growing complexity of SDC’s work has created a number 
of positions in these fields. Inquiries are invited. Address: R. W 
Frost, 2404 Colorado Avenue, Santa Monica, California, or 
phone collect at EXbrook 3-9411 in Santa Monica. 


SYSTEM 
DEVELOPMENT 
CORPORATION 


Soe Santa Monica, California 


An independent nonprofit organization, formerly a division of The RAND Corporation 
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ENGINEERS 


Expansion at GRUMMAN AIRCRAFT has created 
responsible positions for graduate engineers with 
missile and aircraft experience in the following fields: 


STRUCTURAL DESIGN 


BS in CE, ME or AE with 5 to 10 years’ experi- 
ence in layout and design of missile structures 
and/or aircraft wing or fuselage structures. 


STRUCTURES 
© Structural Methods and Development 


MS in CE or AE or equivalent in experience. 
Investigations of structures and materials at 
elevated temperatures, strength-weight, redun- 
dant structures, fatigue, dynamic landing 
loads, etc. 


e Applied Loads 


BS in AE or equivalent minimum requirement. 
Investigations of load and pressure distribu- 
tions on aircraft and missiles, including dynamic 
studies and static aeroelastic studies. Advanced 
degree and/or supervisory experience desired. 


e Stress Analysts 


BS in AE, CE or ME and not less than 3 years’ 
experience in aircraft or equivalent. Ability and 
experience at Group Leader level preferred. 


U. S. Citizenship required 
We pay moving expenses 


For immediate interview. send your resume to 


MR. A. WILDER, Engineering Personnel Director 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
Bethpage . Long tsland . New York 


Air Superiority Fighters «+ Anti-submarine and 
Early-warning Aircraft + Jet Trainers « Military and 
Commercial Transport « Nuclear Research « Aerobilt 
Truck Bodies « Hydrofoil Research e Grumman Boats 
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FOR RATES OR INFORMATION 
About Classified Advertising 
Contact The WeGraw-Hill Office Nearest You 


ATLANTA, 3, 1301 Rhodes-Hoverty Bidg 
R. H. POWELL—JAckson 3-695! 


BOSTON, 16, 350 Park Square 
J. D. WARTH—HUbbord 2.7160 
CHICAGO, 11, 520 No. Michigan Ave 
W. J. HIGGENS—MOhowk 4-5800 
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This letter moved an engineer ahead 5 years 


Two years ago a man took 10 minutes to write this letter. Today he enjoys the 
responsibility and professional standing in the Autonetics Division of North 
American that might have taken 5 years to achieve elsewhere. 


THE 20TH CENTURY'S MOST INTERESTING OPPORTUNITIES FOR THE CREATIVE ENGINEER 


Now under way at Autonetics are over 100 projects—military and non-military—involving 
some of the most arresting and advanced work to challenge the engineering mind today. 


WHERE IS YOUR FIELD OF INTEREST? 

Inertial Navigation Systems—for aircraft and naval vessels with the organization that success- 
fully flew all-inertial autonavigators.more than eight years ago—and whose many-generation 
family of ever-improved inertial systems for manned and unmanned vehicles have made over 
800 successful flights. 

Radars—like the lightweight, monopulse type that guides aircraft to targets through fog and 
darkness and provides all radar functions for both high and low level missions—air-search, 
automatic tracking, ground-mapping and terrain-avoidance. 


Flight Controls—fully automatic and reliable autopilots and landing systems. 


Information Processing Equipment—including airborne magnetic tape recorders, transistor- 
ized analog or digital computers for both the military and industry, and pace-setting numercial 
control systems for three-axis position and path control of machine tools for industry. 


At finger-tip nearness Autonetics has unique experience, advanced tools and techniques plus 
precision machine shops turning out work to millionths of an inch tolerances in both develop- 


mental and volume quantities. 
Opportunities have never been better — at every level of creative engineering from Preliminary 
research and design to Performance test—because Autonetics is one of the few companies 
in the world designing and quantity-producing systems within the complete spectrum of elec- 
tronics, electro-mechanics, control engineering and data processing. 
Write today and tell us what kind of creative engineering interests you (please include high- 
lights of your education and experience) 

Write D. j. Benning, Manager, Employment Services. 

9150 E. Imperial Highway, Downey, California 


Autonetics 


N OF NORTH AMERICAN A 


NERVE CENTER O F THE NEW INDUSTRIAL 





ADVERTISERS IN THIS ISSUE 


AVIATION WEEK, SEPTEMBER 8, 1158 


aceuenes ——y ¥ ~ ons. 
ncy reedman 
ACHOJET—GENERAL CORPORATION 
Agency-—D’: Adv. roe 
—— CORPORA 
ency Gene wrbie > lt is 
AMERICAN SOCIETY OF Too” ENGINEERS 
ney—<jray & Kilgore, Inc 
ARCWELD =. <s. : 
Agency — Bow 
ARROWHEAD. ‘PRODUCTS DIY. vgecna. 
MOGUL-BOWER eae — NC.. 
Agency—-Dan Ebbert 
ne AIRCRAFT. INDUSTRIES enbesceses 
Agency—Cole & Company 
AVIATION ween 
ney—Gaynor cas, Inc 
aveo MANUFACTURING CORP. 
gency—Benton & Bowles, Inc 
AVAGO AIRCRAFT LIMITED 
\geney-—Cockfield, Brown & (o., 


ay amen = CORPORATION : wt, 106, 109 
win, Bowers & Strachan, 
BENDIX, prooucrs DIV. BENDIX: AVIATION 
Cover 


Agency acManus, John & Adams 
BENDIX paciric. DIV.. BENDIX AVIATION 
—— os 


Boots AIRCRAFT ‘NUT CORP. 
Agency an Lear, Woodward 
BRITISH REFRASIL co. LTD. 
Agency Saward Baker & (o., Ltd. 


(ssoclates, 


Cone er tA ree 
COMPUTER "ENGINEERING ASSOCIATES. inc 


\genev—Electronics Publicity Inc. of Call 


en auen See ee COMPANY 


Agency al Company 


areas ny ey oe 
acy — Rem 

Ess0. STANDARD biL ‘COMPANY 
eney—Met‘ann Erickson, Inc 


Sagneuek® apg: ad cour. 
y lat 
FISCHER PY PORTER company 


gency —The Ha 
Foo MACHINERY i CHEMICAL CORP. 
\geney—The MeCarty (« 


cannery = g PRM os MFG 
oy 


won «< "ores " 
GENEREL “evectme COMPAN 


ford Con 


43 Ka 
GENERAL evectnic COMPANY, S1Lrooues 
et, bd a 


ge ranee, c. 
GENERAL "ELECTRIC Company. ‘er EWGine 
— 


GENERAL Piectric COMPANY (LMEE)..... eee 
Agency —DeGarmo, Ine. 
GERESAS rose LAGORATOSY. inc 


~nev- Garnor Th 
GRUMMAN AIRCRAFT “ENGINEERING 
CORPORATION 
Agency—Fuller & Smith & Ross, Inc. 


HARRISON RASIATOR Reveaten, Genena. 
aoe - CORPOR 


¢ P. Brother aS 
waves "AIRCRAFT Sohcoanttal 
ice Company . 
Hr SHEAR ‘River TOOL COMPANY ... 
& Missile Consultants 
HYDRO. AIRE inc. 
\geney—Gaynor & Ducas, Inc. 


INDIANA GEAR WORKS, INC. 
\gency—Bozell & Jacobs, Inc. 


LINDE COMPANY—DIV. UNION CARBIDE 
CORPORATION 
LOCKHEED. AIRCRAFT CORPORATION .y 
(one Belting A 
LORD ‘MFG. COMPANY 


Jayme Organization, Ine 


mICRO- sere DIVISION OF GeNEArCUS. 
HONEY WEL 94-95 
Agency — Reine ~ Me 
MINNEAPOLIS HONEYWELL. REGULATOR 
MPANY 


co 
Agency—Foote, Cone & Belding 


AVIATION WEEK, September 8, 1958 


a & SON, fre. e 


K. 
noaTH AMERICAN AVIATION, inc 
Agency-—Batten, Barton, Durstine & Osborn, Inc 


—— Oh ELECTRONIC CORP ab aed 
Robinsen, an nen, Fenwick & Hayes, Inc 
PENNSALT | CHEMICALS CORP. +. 36 
Nae The Aitkin y - Co 
PRATT. ‘a WHITNEY Santen’ UNITED 
AIRCRAFT CORPORAT 
Agency—Lennen & Newall.” Ine 


RAYTHEON MANUFACTURING COMPANY 107 
& Coe, Ime 
RESISTOFLEX CORPORATION 8s 
ucy~—-Marsteller, Rickard, Gebhardt & Reed, Inc 
nnéew MANUFACTURING ‘COMPANY 2nd Cover 


ROCKBESTOS. Propucts ‘CORPORATION b 
Ageucy—Sutherland Abb 
RYAN AERONAUTICAL COMPANY 83, 109 


Agency—Ratten, Barton, Durstine & Osborn, In 


sanesnt Enconasnne CORPORATION 
“Dey arwin H. (lark Company 

senvice STEEL DiVISION—VAN PELT 

cos vee og 


le Ae. 

SINCLAIR: REFINING c OuPA 

Ageney—-Morey, Humm & wa a 
SIR W.G ARMSTRONG Labelled 

AIRCRAFT LTO : 

Agency—Dolan, Davi Av wart 
SOCIETY OF Aurowotive. ENGINEERS 
SOLAR AIRCRAFT COM 

Agency — The Paullins te Company, Inc 
et *Y gyveeecers COMPANY—DIV. OF 

ven id A. ND CORPORATION 
h, MeClinton, Inc 
sPenny GYROSCOPE CO., DIV. OF SPERRY 
ND oom’ 


Advertixing 


- 
sTAV 10 ENGINEERING. ~~ > 


«a 

STROMBERG: CARLSON, “ove oF GENERAL 
DYNAMICS CORPORATION 

Agency—(haries L. Rumrill & Company. Inc 


Tesnee ROLLER BEARING COMPANY 
cy—Batten, Barton, Durstine & Osborn 
TiTAMiUM pornne CORPORATION OF 
memes 
L. Towne Adv, 
TRANS. ‘sonic: me 
Agency—Louls K , 
— swonLD AIRLINES. ‘INC. 
Foote, Cone & Belding 
TURBO. pRrooucts 
ne le 


Ag 1 lar, Les 


VICKERS. INC... A os OF SPERRY 
RAND CORPORATIO 
Agency—Witte & RBurvle : Ads 


— oom. or Lg nn oe 


wesTINGHOUSE ELecTaIe CORPORATION 
Agency—FPuller & Smith & Ross, Tne 


CLASSIFIED ADVERTISING 
F. J. Eberte, Business Mer. 
EMPLOYMENT OPPORTUNITIES 


EQUIPMENT 
(Used or Surplus New) 
For Sale 


ADVERTISERS INDEX 


Aaxico Airtines, tne. 
Aleximma 

Arabian American Oi! Co. 
Aveo Manufacturing Corp. 
Collins Engineering Corp. 
Chryster Corp. 

Engine Works 

Fidelity Personnel 

Grumman Aireraft Co 

Hazell, Major Clair § 
Internaticnal Business Machines Corp 
Marquardt Aircraft Co 
National Aero Leasing Corp. 
Page Airways inc 

Rem mert- Werner 

Republic (Hickman) 

System Development Corp. 
Trade-Ayer Co 

United States Overseas Airtines 
Zep Aero 








the society of 


VEMHICLE 


engineers 


NATIONAL 
AERONAUTIC 
MEETING 


AMBASSADOR HOTEL + LOS ANGELES 
SEPTEMBER 29-OCTOBER 4 











featuring sessions on... 


guidance; ground support 
equipment; vernier rockets; 
plastics for nose cones; 
shock and vibration studies; 
reliability; procurement; 
Atlas flight test; space 
cabin design... 














—S— 


honeycomb sandwich; noise sup- 
pressors; fuel systems and clean- 


liness; pilot training; escape cap- 
sules; nuclear aircraft; constant- 
speed drives; STOL-VTOL aircraft; 
fabricating sheet metal; electrical 
discharge machining; exotic 
materials .. . 








showing hydraulic system compo- 
nents; engine controls; vibration- 
protection devices; new alloys; 
plastics; computers; seals; fasten- 
ers; pneumatic systems; rocket 
engines; forgings; filters; bearings; 
and scores of other products. 








for information: 
SOCIETY OF AUTOMOTIVE ENGINEERS 


NEW YORK: 485 Lexington Avenue, OXford 7-3340 
LOS ANGELES: 714 W. Olympic Bivd., Richmond 9-6559 
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LETTERS 





Charter Flights 


May | congratulate Rolf Wild on _ his 
timely letter “Group Air Travel” (AW July 
28, p. 94). Let me say that I concur full 
with practically every detail of the story. 

Recently a good friend of mine took one 
of these group trips. Naturally, it was not 
the Douglas DC-7 of a scheduled airline, 
which was promised, but a Douglas DC-4 
of a non-sked. This also was a cargo ship 
equipped to a = of 74 passengers. 

The ship was also four hours late in tak 
ing off. This was because of the fact that 
it only had arrived from the West Coast 
one hour before takeoff. (The ship had 
just arrived the day before from Tokyo.) 

The original trip was to be nonstop from 
New York International Airport to Shan 
non, Naturally, the DC-4 had to refuel at 
Gander. Total time of trip: 18 hours. 

At Genscu 

New York, N. Y 
P. S. Of course, there was no pressurization 
and no soundproofing to speak about. Re- 
sult: no sleep and ears a-popping. Piece 
of gum, anyone? 


>. > - 
Collision Avoidance 

Having had the pleasure of Naval flight 
training | am quite familiar with the term 
“swivel necking,” but when we were in 
Pensacola the North American SN] (T-6) 
was almost the only aircraft in the area. At 
120 kt. it could not only be seen but 
avoided most of the time. 

Today we have closing rates 10 times the 
speed of an SNJ (the meeting of a Douglas 
DC-7 and a Chance Vought FS8U for 
example), and the distance at which you 
can see another plane is no longer enough 
to ensure you can avoid him 

I have no wish to release any pilot from 
his responsibility to see and avoid other air- 
craft for this, as well as all responsibility for 
safety in flight, never leaves the cockpit 

However, VFR assumes an ability to sec 
ind avoid collision that is rapidly vanishing 
among high speed aircraft; which brought 
ibout the need for a more stringent and 
modern air traffic control and its use bv 
all. If we all file and fly IFR in the FAA 
controlled areas the possibility of mid-air 
collisions will be greatly reduced, whilk 
leaving a great mass of air space still open to 
those aircraft capable of VFR flying. 

Howarp S. Morton 
Copilot, PAA 
Oakdale, N. Y 


Last week (Aug. 11) a reader—am not 
certain of name—jolted you for the calibre 
of some of the letters written on the col 
lision-V FR-IFR-see-and-be-seen issue. 

I wish to add to this reader’s disgust at 
the type of some of your material. To wit 
in the issue of Aug. 18 (p. 118) reader 
“Navy Lieutenant” from Oxford, Miss.. 
wrote some type of gobbledygook that 
couldn't be understood due to it being lost 
in the vineyards of Sour Grapes. 

I will not add to the vineyard to bring out 
hat statistics will show facts in this seem 
gly childish off-subject battle between civil 
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Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


and military flyers, etc. There are steps being 
taken in the problems of air traffic control 
which should bring results. Unfortunately 
we ate in a most rapid growing industry that 
has constantly been behind times with r 
spect of its needs, for we just progress too 
fast. This is true with airports, runways, 
customer service, public relations, bond is 
sues, and countless other subjects which 
when unjumbled pronounce “aviation.” So 
please, can your editorial staff, without 
throwing out the provisions of our U.S. 
Constitution giving freedom of press and 
speech, glean the material so as to print 
something which could contribute to the 
issues at hand? 

W. C. HeLier 

Air Line Captain 

Flourtown, Pa 


Re: “Swivel Necking” (AW Aug. 18, p 
118). The Navy Lieutenant's sarcastic lettes 
concerning midair great. | 
make the suggestion that Congress award 
him a special brown star for his solution 

Obviously he lacks experience. Any shoc 
salesman will tell you to look out of the 
to avoid other aircraft 
Navy, back to 


collisions was 


window 
After vour hitch with the 
the shoe store for you, “Pal.” 
Fairz Sesex 
ALPA Council 114 
Miami, Fla 


Hard Landing 


Your Aug. 15 reprint of the CAB accident 
report (p. 106 draw con 
ment on Capt. Harpham’s statement that 
he “added some power during flareout but 
with the runway rapidly approaching ths 
was psvchologically hard to do and was the 


will probably 


reason he did not add morc 

Almost any student today is 
before being allowed to solo with the aero 
nautical fact of life that is the alti 
tude and not the speed Too bad 
Capt. Harpham learned to fly thes 
didn’t teach this 

What evervone including the Board seems 
to have missed concerns the presence of the 
“overriding wind” aloft which was dealt with 
4s an unrelated phenomenon. It is well 
known that a normal approach can go sour 
if a headwind higher up suddenly dies out 
What that on an ap- 
proach, which is already at an angle of 
attack just below the stall, suddenly en- 
countering an increase in headwind can 
also increase the angle of attack and cause 
what is sometimes referred to as a “snap 
stall” when effected by control use. 

Reflection on this acrodynamic 


impressed 
pow I 


control 
when 


isn't so obvious is 


circum 


stance can establish that the presence of the 


tailwind during the initial part of the ap- 
proach followed by what probably was a 


more or less abrupt change to a headwin 
would .have—when attended by the high 
angle-of-attack configuration of the Martin 
—caused the wing to exceed its stalling 
angle. Accordingly, the Captain—and 
others—should have considered the presenc« 
of the overriding wind as something mon 
than merely “a factual observation and not 
as a factor in the hard landing.” But for 
the overriding wind, there probably would 
not have been near so hard a landing 
Arren W. Hayes, Owner 
Chartair, Ithaca, N. Y 


Engineer Salesmen 


I read with interest Mr. John A. Main’s 
observation in your July 7 issue (p. 110 
ibout engineers making successful salesmen 
and vice versa 

He has made a generalization which does 
uot seem to agree with practical experience 
Most good salesmen of technical product 


or services are not able to devote as much 


time to the engineering end as they would 
like to, but it so happens that the most 
successful ones are as well-versed technicalh 
or more aware of application problems than 


those who purchase or specify It also 
happens that a competent engineer im an} 
field must be able to convey and promote 
his ideas to others in a forceful manner 
which is nothing more than salesmanship 
Salesmanship is very often associated 
with the practice of forcing one’s ideas upon 
mother, but if it were assumed that most 
salesmen operate m this manner one would 
conclude that there are a lot of weak-willed 
persons in industry who are receptive to 
such practices. The woods are not full of 
cither good engineers or salesmen 
bute the most successful listens to 
every one of them, and it is with envy that 
many people watch the man who is abk 
to cultivate his talents in both directions 
Grorce W. Srerson, II! 

Boston, Mass 


8.800 me. Doppler 


With reference to the report headed “Air 
lines to Buy Doppler on Gamble” on p. 3 
of your Aug 
plete the record by stating that we are pro 
ceeding with the exploitation of the alread) 
developed and designed 8,800 mc. Marconi 
Doppler, tvpe AD2300 and have, therefor« 
taken action through official channels to 
associate ourselves with U. S. airline and 
avionics group critical of the FCC ruling 

News of the Arinc and ATA advice t 
uirlines about making up their own minds 
on the choice of equipment operating on 
8,800 me. is pleasing. If there are any U.S 
airlines ready to follow the lead of BOAC in 
evaluating AD2300, we shall be happy to 
oblige them. If this offer is really chargeabk 
at advertising rates, please bill us accord 
ingly. To conclude, renewed thanks for the 
continual stimulus provided by your excel 
lent journal 

L. A. Sweny 

Manager, Acronautical Division 
Marconi’s Wireless Telegraph Co., Ltd 
Chelmsford, Essex, England 
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WHO WROTE THE BOOK! 





When it comes to controls 

for missile propulsion systems, 

you can have the men on your team 
who practically wrote the book! 


For Bendix has a matchless record 

in fuel metering and controls— 

from the earliest developments 

in earburetion for aircraft engines 

to the last word in complete controls 

for advanced turbine engines. 

Today, this long experience 

is proving to be a natural 

for related problems in missile propulsion systems 


—ram jets, rockets, or nuclear power! 
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You are invited to talk it over 

with Bendix engineers . . . who have 
know-how— 

and will travel! 


BENDIX “vision SOUTH BEND, IND. 
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Avco directs a missile from the ground-up! From research to hardware, every phase of missile- 


making must be rigidly controlled, examined and re-examined. At Avco, the talents of five great divisions 


are organized into disciplined teams, each highly skilled and operating at peak efficiency. Avco’s systems 


of management is geared to the new Space Age ‘ and to its demands for speed and perfection. 
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